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INTRODUCTION

The Total Maximum Daily Load (TMDL) analysis is a management tool used to restore impaired
waters by establishing the maximum amount of a pollutant that a waterbody can receive without
adverse impacts to fish, wildlife, recreation, or other public uses. A TMDL takes into account
pollutant loadings from point sources, nonpoint sources, background levels and incorporates a
margin of safety. The completed analysis provides guidance for responsible parties to use as a
framework for developing an implementation plan to reduce pollutants in impaired waters.

A Total Maximum Daily Load (TMDL) analysis was completed for indicator bacteria in the Still
River Regional Basin. The specific waterbodies included in the TMDL analysis are the Still
River, Miry Brook, Kohanza Brook, Padanaram Brook, Sympaug Brook, East Swamp Brook and
Limekiln Brook (Figure 1 of Appendix A). These waterbodies are included on the 2008 List of
Connecticut Waterbodies Not Meeting Water Quality Standards (Chapter 3 of the 2008 State of
Connecticut Integrated Water Quality Report") due to exceedences of the indicator bacteria
criteria contained within the State Water Quality Standards® (WQS). Attainment of the target
TMDLs presented herein is expected to result in achievement and maintenance of the bacteria
criteria established in the WQS. (For more information regarding assessed and impaired
waterbodies throughout the state, please refer to 2008 State of Connecticut Integrated Water
Quality Report'.)

Under section 303(d) of the Federal Clean Water Act (CWA), States are required to develop
TMDLs for waters impacted by pollutants that are included on their Impaired Waters Lists, and
for which technology-based controls are insufficient to achieve water quality standards. In
general, the TMDL represents the maximum loading that a waterbody can receive without
exceeding the water quality criteria, which have been adopted into the WQS for that parameter.
Federal regulations specify that TMDL loadings may be expressed as a mass per time, toxicity,
or other appropriate measure’. For the Still River Regional Basin TMDLs, loadings are
expressed as the percent reductions necessary at specific locations in order to achieve the water
quality standards and support recreational uses. The U.S. Environmental Protection Agency’s
(EPA) most recent guidance recommends that all TMDLs and associated load allocations and
wasteload allocations be expressed in terms of daily time increments’. The percent reduction
TMDLs for the Still River Regional Basin are applicable each and every day until recreational
use goals are attained. Federal regulations require that the TMDL analysis identify the portion of
the total loading which is allocated to point source discharges (termed the Wasteload Allocation
or WLA) and the portion attributed to nonpoint sources (termed the Load Allocation or LA),
which contribute the TMDL pollutant to the waterbody. In addition, TMDLs must include a
Margin of Safety (MOS) to account for uncertainty in establishing the relationship between
pollutant loadings and water quality. Seasonal variability in the relationship between pollutant
loadings and WQS attainment was also considered in the TMDL analyses.

The Still River Regional Basin extends through the municipalities of Bethel, Brookfield,
Danbury, Newtown, New Fairfield, New Milford, Redding, and Ridgefield. These
municipalities are required to comply with the General Permit for the Discharge of Stormwater
from Small Municipal Separate Storm Sewer Systems (MS4 permit). The general permit is
applicable to municipalities that are identified in Appendix B of the MS4 permit, that contain
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designated urban areas and discharge stormwater via a separate storm sewer system to surface
waters of the State. The permit requires municipalities to develop a program to reduce the
discharge of pollutants, as well as to protect water quality. The Stormwater Management Plan
(plan) must include the following six control measures: public education and outreach; public
participation; illicit discharge detection and elimination; management of stormwater from
construction sites (greater than 1 acre); post-construction stormwater management; and pollution
prevention and good housekeeping. Each regulated municipality must identify, implement, and
measure the effectiveness of measures utilized to comply with plan requirements. Additional
information regarding the general permit can be obtained on the Connecticut Department of
Environmental Protection (DEP) website at http://www.ct.gov/dep/cwp/view.asp?a=2721&q
=325702& depNavGID=1654.

TMDLs that have been established by states are submitted to the EPA Regional Office for
review. The EPA can either approve the TMDL or disapprove the TMDL and act in lieu of the
State. TMDLs provide a scientific basis for local stakeholders to develop and implement
Watershed Based Management Plans (plans), which describe the control measures necessary to
achieve acceptable water quality conditions. Therefore, plans derived from TMDLs typically
include an implementation schedule and a description of ongoing monitoring activities to
confirm that the TMDL will be effectively implemented and that WQS are achieved and
maintained where technically and economically feasible. Public participation during
development of the TMDL analysis and subsequent preparation of the plans is vital to the
success of resolving water quality impairments.

TMDL analyses for indicator bacteria in the Still River Regional Basin are provided herein. As
required in a TMDL analysis, load allocations have been determined, a margin of safety has been
included, and seasonal variation has been considered. This document also includes
recommendations for TMDL implementation as well as a water quality monitoring plan.

PRIORITY RANKING

See Table 1 for priority rankings of the subject waterbodies.

DESCRIPTION OF THE WATERBODY

See “Site Specific Information” in Appéndix B.

POLLUTANT OF CONCERN AND POLLUTANT SOURCES

Potential sources of indicator bacteria include point and nonpoint sources, such as stormwater
runoff, sanitary sewer overflows (collection system failures), and illicit discharges. Potential

sources that have been tentatively identified based on land-use (Figure 3 of Appendix A) and site
survey work for each of the waterbodies are presented in Table 2.
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Table 1. The status of impairment for each of the subject waterbodies as well as the TMDL

develog)ment priority based on the 2008 State of Connecticut Integrated Water Quality

Report'.
Waterbody : e 303(d) | Impairment S
e Waterbody Segment| Waterbody Segment Description tiked | Dse icinse Priority
Still River CT6600-00 01 | From mouth at confluence with ——
(Brookfield/ CT6600-00 02 | Housatonic River, New Milford, o Tidisator o
Danbury/ CT6600-00 03 | upstream to Lake Kenosia, Gt
New Milford)| CT6600-00 05 | Danbury
Still River From confluence with Sympaug
(Diribiiry) CT6600-00 04 | upstream to confluence with No Unassessed -
s Padanaram Brook, Danbury.
From confluence with Still River, .
Miry Brook CT6601-00 01 Danbury, upstream to headwaters Yes Efdcirc?’zg?n J H
(Danbury) - at North Ridgefield Pond outlet, b .
r acteria
Ridgefield.
Brook CT6602-00_01 P & Yes | Indicator H
- Country Club Pond outlet, 5
(Danbury) bacteria
Danbury.
From confluence with Still River ;
Padanaram st Sl @ Recreation /
Brook CT6603-00 01 | VP y Yes | Indicator H
(Danbury) Padanaram Reservoir outlet, T
Danbury.
Sympaug From confluence with Still River Recreation /
Brook CT6604-00 01 | upstream to Greatpasture Rd Yes Indicator H
(Danbury) crossing, Danbury. bacteria
East Swamp From confluence with Limekiln Recreation /
Brook CT6605-00 01 | Brook upstream to confluence with|  Yes Indicator H
(Bethel) Wolf Pit Brook, Bethel. bacteria
S v From confluence with Still River Recreation /
Brook CT6606-00_01 ; -
(Danbury CT6606-00 03 upstream to confluence with Yes Indlca.tor H
- Danbury WPCF outfall, Danbury. bacteria
Newtown)

An “H" indicates that the waterbody was included on the List as a high priority because assessment information
suggested a TMDL may be needed to restore the water quality impairment and a TMDL was planned for
development within 3-5 years.

Table 3 lists the municipal wastewater treatment plant that discharges to the Still River Regional

Basin. Disinfection required under the National Pollutant Discharge Elimination System

(NPDES) Permit is sufficient to reduce indicator bacteria densities to below levels of concern in

the treatment plant effluent when in use and functioning properly (See the Numeric Water
Quality Target section for further explanation).
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Table 2. Potential sources of bacteria for each of the subject waterbodies.

Waterbody Name Nonpoint Sources Point Sources
Urban runoff, Source
Still River unknown Source unknown
Urban runoff, Source
Miry Brook unknown Source unknown

Kohanza Brook

Source unknown

Source unknown

Padanaram Brook

Source unknown

Source unknown

Sympaug Brook

Source unknown

Source unknown

East Swamp Brook

Source unknown

Source unknown

Limekiln Brook

Source unknown

Source unknown

Data reported by the WWTP in compliance with their NPDES Permit requirements was
reviewed for the 2003, 2004, 2005, 2006, and 2007 disinfection seasons. The WWTP monitors
and reports fecal coliform bacteria. E. coli bacteria are a component of fecal coliforms. The
WWTP discharge permit limits fecal coliforms to less than 200 col/100ml based on a 30 day
average and 400 col/100ml based on a 7 day geometric mean. The WWTP did not exceed their
permit limits over the review period. Because E. coli is one of the bacteria types that comprise
the fecal coliform group and the WWTP did not exceed their fecal coliform limit, it is assumed
that the WWTP is not significant contributor to in-stream E. coli concentrations.

Table 3. Wastewater Treatment Facilities in the Still River Regional Basin.

Facility NPDES ID
Danbury WPCF CT0100145

Discharges to
Limekiln Brook

There are four industrial discharges in the Still River Basin which are listed in Table 4. Three of
the facilities are fuel stations and one is a manufacturing facility. All of these discharges are
related to remediation of contaminated groundwater and are not expected to contribute E. coli to
the watershed. A limit for indicator bacteria was not included when the initial NPDES Permits

Final E.coli TMDL 4
Still River Regional Basin
July 8,2010



were issued. These discharges are not considered potential point sources of indicator bacteria to
the Still River Basin.

Table 4. Industrial discharges in the Still River Regional Basin.

Facility NPDES ID Discharges to
Danbury Amoco EA0100090 Still River
Getty — Brookfield EA01000YY Still River
Shell — Brookfield GRS000009 Still River

Unnamed tributary of
Eaton Corporation EA0100140 Sympaug Brook

There are approximately 18 industrial and commercial stormwater dischargers operating under
general permits in the Still River Basin. These facilities provided bacteria monitoring data for
stormwater runoff ranging from 6 to >2,419 col/100mls during 2003, 2005, and 2006. The
median concentration was 100 col/100mls. A review of 47 E. coli samples collected by seven
towns in the basin at industrial and commercial sites as required under the MS4 permit indicated
that bacteria levels ranged from 1 to 12,970 col/100mls during 2004, 2005, and 2006. The
median concentration was 245 col/100mls.

APPLICABLE SURFACE WATER QUALITY STANDARDS

Connecticut's WQS establish criteria for bacterial indicators of sanitary water quality that are
based on protecting recreational uses such as swimming (both designated and non-designated
swimming areas), kayaking, wading, water skiing, fishing, boating, aesthetic enjoyment and
others. Indicator bacteria criteria are used as general indicators of sanitary quality based on the
results of EPA research conducted in areas with known human fecal material contamination®,
The EPA established a statistical correlation between levels of indicator bacteria and human
illness rates, and set forth guidance for States to establish numerical criteria for indicator bacteria
organisms so that recreational use of the water can occur with minimal health risks. However, it
should be noted that the correlation between indicator bacteria densities and human illness rates
varies greatly between sites and the presence of indicator bacteria does not necessarily indicate
that human fecal material is present since indicator bacteria occur in all warm-blooded animals.

The applicable water quality criteria for indicator bacteria to the Still River Regional Basin are
presented in Table 5. The general recreational criteria listed in the WQS for “all other
recreational uses” are applicable throughout the watershed since there are no designated or non-
designated swimming areas located in segments covered by the TMDL.
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Table 5. Applicable indicator bacteria criteria for the subject waterbodies.

Waterbody Name -Waterbody Bacterial Criteria
Segment Class Indicator
Still River (New Milford/ Brookfield)-01 [CT6600-00 01 |B
Still River (Brookfield/ Danbury)-02 CT6600-00 02 B
Still River (Danbury)-03 CT6600-00 03 (B
Still River (Danbury)-04 CT6600-00 04 |B .
= Geometric
Still River (Danbury)-05 CT6600-00_05 |A mean less
; Biahiefichi than 126
Miry Brook (Danbury)-01 CT6601-00_ 01 (A CSE leriehia | . 1/100ml
Kohanza Brook (Danbury)-01 CT6602-00 01 [A (E. Coli) Smg.Ie sample
maximum
Padanaram Brook-01 CT6603-00 01 |A 576
Sympaug Brook-01 CT6604-00 01 |B col/100ml
East Swamp Brook (Bethel)-01 CT6605-00_01 |B
Limekiln Brook-01 CT6606-00_01 |A
Limekiln Brook-03 CT6606-00_03 |A

NUMERIC WATER QUALITY TARGET

TMDL calculations were performed consistent with the analytical procedures presented in the
guidelines for Development of TMDLs for Indicator Bacteria in Contact Recreation Areas Using
the Cumulative Frequency Distribution Function Method'. All data used in the analysis and the
results of all calculations are presented in Appendix B. In addition, Appendix B contains a
summary of the TMDL analyses for each waterbody. The results are summarized in Table 6.

MARGIN OF SAFETY

TMDL analyses are required to include a margin of safety (MOS) to account for uncertainties
regarding the relationship between load and waste load allocations, and water quality. The MOS
may be either explicit or implicit in the analysis.

The analytical approach used to calculate the TMDLSs incorporates an implicit MOS. Sampling
results that indicate quality better than necessary to achieve consistency with the criteria are
assigned a percent reduction of “zero” instead of a negative percent reduction. This creates an
excess capacity that is averaged as a zero value thereby contributing to the implicit MOS. In
addition, the indicator bacteria criteria used in this TMDL analysis were developed exclusively
from data derived from studies conducted by EPA at high use designated public bathing areas
with known human fecal contamination®. Therefore, the criteria provide an additional level of
protection when applied to waters not used as designated swimming areas or contaminated by
human fecal material. As a result, achieving the criteria results in an "implicit MOS".
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Table 6. Summary of TMDL analysis.

Waterbody | Waterbody Segment Waterbody | Monitoring | Average Percent Reduction to Meet
Name Description Segment Site Water Quality Standards
TMDL | WLA LA MOS
CT6600-00 01 332 52 62 49 Imp]icit
1622 76 80 75 Implicit
CT6600-00702 1609 87 89 86 IIl'lpliCit
Still River | From mouth at ‘s
1610 89 92 88 Implicit
(Brookfield |confluence with mpet
/ Danbury/ |Housatonic River, New | CT6600-00 03 1611 89 93 88 Implicit
New Milford, upstream to 7
Milford) Lake KGHOSIR, Dal‘lblll'y CT6600'00704* 338 68 77 66 Imp]]Clt
338 68 i 66 Implicit
CT6600-00 95 | 4514 7 72 | 72 | ‘mplicit
1612 3 0 3 Implicit
From confluence with
. Still River, Danbury,
%;zb?l‘:’;’k upstream to headwaters | CT6601-00 01 | 1608 7 77 | 71 | implicit
¥} | at North Ridgefield
Pond outlet, Ridgefield.
From confluence with
Kohanza Padanaram Brook
Brook upstream to Ridgewood | CT6602-00_01 1607 85 84 85 Implicit
(Danbury) |Country Club Pond
outlet, Danbury.
From confluence with
Padanaram | Still River upstream to
Brook headwaters at CT6603-00_01 613 85 89 84 Implicit
(Danbury) |Padanaram Reservoir
outlet, Danbury.
Sy From confluence with
Brook oUl River UpSESam (0| c16604-00_01 | 342 88 9] 88 | Implicit
(Danbury) Great.pasture
crossing, Danbury.
East From confluence with
— Limekiln Brook

. upstream to confluence | CT6605-00 01 680 66 79 61 Implicit
Brook : .

(Bethel) with Wolf Pit Brook,

e Bethel.

N From confluence with .
Limekiln | ii11 River upstream to | CT6606- 00_01 148 71 73 71 | Implicit
(B];Zglgmy / confluence with
Newtown) | perpey WPCE Uil | cre06.00 03 | 673 48 | 60 | 43 | Implicit

*Data was unavailable for segment CT6600-00 04. Site 338 was determined to be representative of segment
CT6600-00_04 and used to provide a TMDL analysis.
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SEASONAL ANALYSIS

Previous investigations by the DEP into seasonal trends of indicator bacteria densities in surface
waters indicate that the summer months typically exhibit the highest densities of any season®,
This phenomenon is likely due to the enhanced ability of indicator bacteria to survive in surface
waters and sediment when ambient temperatures more closely approximate those of warm-
blooded animals, from which the bacteria originate. In addition, resident wildlife populations are
likely to be more active during the warmer months and more migratory species are present
during the summer. These factors combine to make the summer, recreational period
representative of "worst-case" conditions.

TMDL IMPLEMENTATION GUIDANCE

The percent reductions established in this TMDL can be achieved by implementing control
actions, where technically and economically feasible, that are designed to reduce E. coli bacteria
loading from nonpoint sources (Load Allocation) and point sources (Waste Load Allocation).
These actions may be taken by State and Local government, academia, volunteer citizens groups,
and individuals to promote effective watershed management.

It is important to note that the TMDLs are effective for the entire watershed because they are a
measurement of compounded impacts at a single point. As such, corrective actions must be
undertaken at the source(s) whether it is a tributary or illicit discharge pipe, in order to achieve
the required percent reductions. Also, the approach to TMDL implementation is anticipated to
be on a watershed wide scale, which will require that all sources within the regional basin that
are contributing to the in-stream impairment be addressed. One approach to TMDL
implementation would be to develop a watershed based plan for the Still River Regional Basin.
The plan should follow guidelines provided by the EPA and include participation for all
watershed towns. The following guidance offers suggestions regarding BMP implementation,
however the goal is to allow responsible parties flexibility in developing a TMDL
implementation plan (watershed based plan). The DEP supports an adaptive and iterative
management approach where reasonable controls are implemented and water quality is
monitored in order to evaluate for achievement of the TMDL goals and modification of controls
as necessary.

Point sources to Still River and its tributaries include regulated stormwater discharged by the
watershed municipalities, as well as stormwater discharged by industrial and commercial
facilities under the general permit. Control actions for regulated stormwater include the General
Permit for the Discharge of Stormwater from Small Municipal Separate Storm Sewer Systems
(MS4 Permit). Under the MS4 permit, municipalities are required to implement minimum
control measures in their Stormwater Management Plans to reduce the discharge of pollutants,
protect water quality, and satisfy the appropriate water quality requirements of the Clean Water
Act. The six minimum control measures are:

e Public Education and Outreach
e Public Participation/Involvement
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Illicit Discharge Detection and Elimination
Construction Site Runoff Control
Post-construction Runoff Control

e Pollution Prevention/Good Housekeeping

The minimum control measures include a number of Best Management Practices (BMP) for
which an implementation schedule must be developed and submitted to the DEP as Part B
Registration. Under the MS4 permit, all minimum control measures must be implemented by
January 8, 2009. Information regarding Connecticut's MS4 permit can be found on the DEP's
website at http://www.ct.gov/dep/cwp/view.asp?a=2709&q=324154&depNavGID=1643#
MS4GP. In addition, the EPA has developed fact sheets, which provide an overview of the
Phase II final rule and MS4 permit, and provide detail regarding the minimum control measures,
as well as optional BMPs not required in Connecticut's MS4 permit. The fact sheets can be
found on the EPA's website at: http://cfpub.epa.gov/npdes/stormwater/swphases.cfm. Some of
the information includes guidance for the development and implementation of Stormwater
Management Plans, as well as guidance for establishing measurable goals for BMP
implementation.

Upon approval of a TMDL by EPA, Section 6(k) of the MS4 Permit requires the municipality to
review its plan to determine if its stormwater discharges contribute the pollutant(s) for which the
TMDL had been designated. If the municipality contributes a pollutant(s) in excess of the
designated TMDL allocation, the municipality must modify its plan to implement the TMDL
within four months of TMDL approval by EPA. For the discharges to the TMDL
waterbody(ies), the municipality must assess the six minimum measures of its plan and modify
the plan to implement additional, necessary controls for each appropriate measure. Particular
focus should be placed on the following plan components: public education program, illicit
discharge detection and elimination, stormwater structures cleaning, priority for the repair,
upgrade, or retrofit of storm sewer structures.

The TMDLs establish a benchmark to measure the effectiveness of BMP implementation.
Achievement of the TMDLs is directly linked to incorporation of the provisions of the MS4
permit by municipalities, as well as the implementation of other BMPs to address nonpoint
sources. Nonpoint sources of bacteria can include wildlife and improper handling of pet waste.
BMPs for the management of nonpoint sources nuisance wildlife control plans, and pet waste
ordinances. Nuisance wildlife information can be found on the DEP's website at
http://www.ct.gov/dep/cwp/view.asp?a=2723&q=325944&depNavGID=1655. It is expected
that as progress is made implementing BMPs, E. coli bacteria levels will decrease and the water
quality criteria for recreational use will be achieved and maintained.

The DEP encourages all local stakeholders to continue their efforts by working together to
implement the TMDLs. One process is through the development of a watershed based plan. A
watershed based plan for TMDL implementation formulated at the local level will most
efficiently make use of local resources by assigning tasks to responsible parties and serving as an
agreed roadmap to reducing bacteria loading to the Still River.
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In addition, the members of the DEP's watershed management program will continue to provide
technical and educational assistance to the local municipalities and other stakeholders, as well as
identify potential funding sources, when available, for implementation of the TMDL and
monitoring plan. Please use the following link for contact information for involved DEP staft:
http://www.ct.gov/dep/cwp/view.asp?a=2719&q=325624&depNav_GID=1654.

WATER QUALITY MONITORING PLAN
Section 6(h)(1)(a) of the MS4 Permit specifies the following monitoring requirement:

“Stormwater monitoring shall be conducted by the Regulated Small MS4 annually
starting in 2004. At least two outfalls apiece shall be monitored from areas of primarily
industrial development, commercial development and residential development,
respectively, for a total of six (6) outfalls monitored. Each monitored outfall shall be
selected based on an evaluation by the MS4 that the drainage area of such outfall is
representative of the overall nature of its respective land use fype.”

This type of monitoring may be referred to as event monitoring because it is scheduled to
coincide with a stormwater runoff event. Event monitoring can present numerous logistical
difficulties for municipalities and may not be the most efficient way to measure progress in
achieving water quality standards. This is particularly true for streams draining urbanized
watersheds where many sources contribute to excursions above water quality criteria.

However, a comprehensive water quality monitoring program is necessary to guide TMDL
implementation efforts. Therefore, the monitoring program should be designed to accomplish
two objectives; source detection to identify specific sources of bacterial loading and direct BMP
implementation efforts with fixed station monitoring to quantify progress in achieving TMDL
established goals. In order to customize their monitoring plan to better identify TMDL pollutant
sources and track the effectiveness of TMDL pollutant reduction measures, the municipality may
request written approval from the DEP for an alternative monitoring program as allowed by
Section 6(h)(1)(B) of the permit:

“The municipality may submit a request to the Commissioner in writing for
implementation of an alternate sampling plan of equivalent or greater scope. The
Commissioner will approve or deny such a request in writing.”

The DEP advises municipalities with discharges that contribute pollutant(s) for which a
TMDL(s) has been designated to request approval for an alternative monitoring program to
address both source detection and progress quantification objectives. Source detection
monitoring may include visual inspection of storm sewer outfalls under dry weather conditions,
event sampling of individual storm sewer outfalls, and monitoring of ambient (in-stream)
conditions at closely spaced intervals to identify “hot spots” for more detailed investigations
leading to specific sources of high bacteria loads. Such monitoring may be performed by
municipal staff, citizen volunteers, or contracted to an environmental consulting firm. Further
guidance for an alternative monitoring program is included in Appendix C.
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Progress in achieving TMDL established goals through BMP implementation may be most
effectively gauged through implementing a fixed station ambient monitoring program. DEP
strongly recommends that routine monitoring be performed at the same sites used to generate the
data used to perform the TMDL calculations. Sampling should be scheduled at regularly spaced
intervals during the recreational season. In this way the data set at the end of each season will
include ambient values for both “wet” and “dry” conditions in relative proportion to the number
of “wet” and “dry” days that occurred during that period. As additional data is generated over
time it will be possible to repeat the TMDL calculations and compare the percent reductions
needed under “dry” and “wet” conditions to the percent reductions needed at the time of TMDL
adoption.

All pollutant parameters must be analyzed using methods prescribed in the Code of Federal
Regulations’. Electronic submission of data to DEP is highly encouraged. Results of monitoring
that indicate unusually high levels of contamination or potentially illegal activities should be
forwarded to the appropriate municipal or State agency for follow-up investigation and
enforcement. Consistent with the requirements of the MS4 permit, the following parameters
should be included in any monitoring program:

pH (SU)

Hardness (mg/1)

Conductivity (umos)

Oil and grease (mg/l)

Chemical Oxygen Demand (mg/1)
Turbidity (NTU)

Total Suspended Solids (mg/1)
Total Phosphorous (mg/l)
Ammonia (mg/l)

Total Kjeldahl Nitrogen (mg/1)
Nitrate plus Nitrite Nitrogen (mg/l)
E. coli (col/100ml)

Precipitation (in)

DEP will continue to explore ways to provide funding support for monitoring efforts linked to
TMDL implementation or other activities that exceed the minimum requirements of the MS4
permit. DEP is also committed to providing technical assistance in monitoring program design
and establishing procedures for electronic data submission.

REASONABLE ASSURANCE

The MS4 Permit is a legally enforceable document that provides reasonable assurance that the
municipalities will take steps towards achieving the target TMDLs and reducing point sources of
stormwater containing bacteria. If portions of a watershed are not subject to the Connecticut's
MS4 Permit Program, the DEP has the authority to include those additional municipally-owned
or municipally-operated Small MS4s located outside an Urbanized Area as may be designated by
the Commissioner. This option could be pursued if future monitoring indicates non-attainment of
recreational goals in the Still River Regional Basin.
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The NPDES permits for all municipal wastewater treatment plants within the watershed provide
an enforceable mechanism for regulating discharges of bacteria to surface waterbodies. Each
permit contains limits for bacteria loading in the effluent discharging to the receiving
waterbody. These limits and other components of the permit can be adjusted as needed if the
wastewater discharge is shown to influence the water quality of the receiving waterbody.

In addition, the DEP continues to work with watershed stakeholders to draft Watershed Based
Plans (WBPs) under the CWA 319 program.
(http://www.ct.gov/dep/cwp/view.asp?a=2719&q=335504&depNav_GID=1654). As part of
these WBPs, watershed stakeholders are required to investigate impairments and promote the
implementation of nonpoint source pollution best management practices and stormwater
management practices in the watershed. The DEP approves CWA 319 Watershed Based Plans,
including those that address management measures to reduce bacteria and source mitigation in
order to support the TMDLs. WBPs include watershed-wide and place-based recommendations
aimed at reducing nonpoint sources of pollution, including bacteria. These recommended WBP
projects may be eligible for CWA 319 funding, as long as such projects are not used for permit
compliance.

PROVISIONS FOR REVISING THE TMDL

The DEP reserves the authority to modify the TMDLs as needed to account for new information
made available during the implementation of the TMDLs. Modification of the TMDLs will only
be made following an opportunity for public participation and be subject to the review and
approval of the EPA. New information, which may be generated during TMDL implementation,
includes monitoring data, new or revised State or Federal regulations adopted pursuant to Section
303(d) of the Clean Water Act, and the publication by EPA of national or regional guidance
relevant to the implementation of the TMDL program. The DEP will propose modifications to
the TMDL analyses only in the event that a review of the new information indicates that such a
modification is warranted and is consistent with the anti-degradation provisions in Connecticut
Water Quality Standards. The subject waterbodies of this TMDL analysis will continue to be
included on the List of Connecticut Waterbodies Not Meeting Water Quality Standards until
monitoring data confirms that recreation use is fully supported.

PUBLIC PARTICIPATION

The Still River Regional Basin TMDL document was noticed for public review and comment. A
Notice of Intent to adopt the TMDL was published on the CT DEP website from 7/29/09-
9/10/09. The Notice was also printed in the Hartford Courant on 7/30/09. Local municipalities
and Non-Governmental Organizations were individually notified by mail of the comment period.
The DEP received several comment letters and the final TMDL document was modified to
reflect any reasonable requests submitted in the comment letters. It is expected that open forums
will continue as implementation of the TMDL occurs.
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Appendix B-1
Still River
Waterbody Specific Information

Impaired Waterbody

Waterbody Name: Still River

Waterbody Segment IDs: CT6600-00_01, CT6600-00_02, CT6600-00_03, CT6600-00_04,
CT6600-00 05

Waterbody Description: From the confluence with Housatonic River (New Milford) to Lake
Kenosia outlet (Danbury)

Waterbody Segment Size: 36.04 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class A and Class B

Watershed Description:

Total Drainage Basin Area: 20,071 acres

Subregional Basin Name & Code: Still River, 6600

Regional Basin: Still

Major Basin: Housatonic River Basin

Watershed Towns: Brookfield, Danbury, New Milford, Ridgefield, Bethel,
MS4 applicable? Yes

Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition
Agriculture 82
Forest 39.9
Urban 47.5
Water 4.4

*Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Still River
CTH600-00_01

Data Used in the Analysis

Monitoring Site: 332, Still River - upsiream sicle of Laneswie Road Crossing (Dead end)

Date Precip.(in)’ | Condition® | E.coli |Rank|Proportion | Criteria %

240 48 %€h| (WETDRY) | (0100 m) Value |Reduction Statistics
1805 002|043] 04¢] WET 240 11.0 5238 137 45
572005 [oodjocolof DRY 400 15.0 1143 213 a7 # Samples DRY 16
71805 031]0.31] 0.22 WET £40 17.0 D.2005 252 gé # Samples WET S
|7f20a‘i}5 00d]2¢3[287] WET 1100 | 180 BT 3 CH # Samples Total 21
12005 000/ oco| 01| DRY 18 7.0 3333 g 47
311705 |oooforof12é] DRY 74 3 0.1667 52 30 Geomean 328
ei3105  |cod|ocofooc]  DRY 30 1.5 0.6428 (ki 25 Log std deviation 0.6433
2/14/05  |oodfocojoosf  DRY €7 5.0 0.2381 [ 33
TZTI05 | 023 028| 028] WET 450 18.0] 0.7619 243 2% Avg % Reduction
1208 003|0.09) 005 DRY 1 346 | 01607 52 20
52006 |oo03|oce|ooe] DRY 230 00 | 0.4288 107 £4 Wet (WLA) 62
72706  [ooajafojom|  DRY 390 132 | 0.£42¢ 177 §3 Dry (LA) 49
526/06 |00J|0co|077] DRY 3200 | 20.0| 0.9524 76 25 Total {TMEL) 52
1707 |eeajeci[om| DRY 17000 |20 1.0000 70 97
l611e07  Jooafocofoze] DRY 240 11.0] 0523 133 45
672607 Joodfocofome] DRY 41 1.0 0 27 34
7707 002|0.03] 0.11 DRY 110 6.0 0.265 75 32
52207 |orvfos| 0z WET 2000 | 1% 5048 421 24
IlE7T1%7 _ [ooafoce[otc[  DRY 200 80 3810 5 Z2
Eflaﬁl? 0pdjocojonef  DRY 240 1.0 5238 133 45
12607 002] 0.co| 0.0C DRY &3 20 0852 kI 40

Precipitation data proviced by the Natenal Weather Service and CTDEP, E. colidata
provided by CTDEP. WET Condition defined as greater than 0.1" pracipitation in 24 hours or
0.25" precipitation in 42 hours, or 2.0° precipitaton in 88 hours.
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Still River Criteria Curve for Monitoring Site 332

v axis = cumulative frequency; x axis = E.coli (col/100mL)

TMDL (ave. % reduction)= 52
All Data ——i
TMDL
0 T T L} T
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TMDL needed from current condition (magenta squares) to meet criteria (blue line). Current condition
based on dry and wet weather data. :

Waste Load Allocation (ave, % reduction)= 62

Wet Data —l—*
WLA
0 : T T 3
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Waste Load Allocation (WLA) needed from current condition (magenta squares) to meet eriteria (blue
ling). Current condition based on wet weather data.

Load Allocation (ave. % reduction)= 49

i
Dry Data
LA
0 200 400 600 800 1000
Load Allecation (LA) needed from current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.
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Still River
CTE500-00_01

Data Used in the Aunalysis

Momnitoring Site: 1622, Sfil River - upsiream cascade in Hamybrooke Park
Date | Precip{in)' [ Condition®| E.coli |Rank |Proporion | Criteria %
24h 430 | (WETDRY) | (eai100m) Value | Reduction Statisti
|I8/6/05 0.400] 045] 0.45 WET 180 2.0 0.0485 27 [
6/20/03  |oocfool|czdl  DRY 810 | 31. 0.v200 210 Ts # Samples DRY 32
7/6/05 0.21] 031] 032 WET £80 28, 8512 180 60 #Samples WET 11
7120005 | ogc| 2[5 WET 1100 | 345 B0e 2 7% #Samples Tetal 43
11813705 0.c¢] 003] c.o1 DRY e 45 1047 4 70
ngmua 0.0cj oo 13| DRY 20 12.0 2751 73 75 Geemzan 602
/31105 oocfoodfcce|  DRY §50 286 8047 161 71 Log std deviaticn  0.5214
0/14/05 0.0c] 003] C.01 DRY 280 120 2791 73 75
0727105 |024) 024 0.23] WET F40 | 250 | 05314 182 72 Avg % Reduction
00 00é|ooz[ce| CORY 120 1.0 00233 | 20 53
g7 027 027 WET 220 12.0 0.2791 73 75 Wet (WLA) 80
oocj003f 6oi|  DRY KEXY] 160 | 04126 104 68 Dry (LA} 75
0.0¢8] 003] 0.09 DRY 820 300 0.6677 202 70 Total (TMDL) 76
028] 175[ 23] WET 2p00 | 385 | 08953 400 €0
7112108 00002 codf DRY 1650 360 0.8372 312 60
7719/08 | 0.14] 0.14] 0.13] _ VWET 0 4 0.3256 £3 72
726108 0.0c] 003 C.O1 DRY 450 22.0 0.5116 129 71
7727106 | 0oo) o3| co1]  DRY E00 | 240 | 0.6581 144 71
||8/2/08 pocjoodj el  DRY 220 7.0 182 51 77
8/0/06 onc] 122] 42¢]  WET 420 230 524 137 70
HE!MHJB ooc)ooi| cot| DRY [ .62 170 70
/23706 |o0aijooi| 6.52] DRY 370 2 L 123 67
3128/08  |oscjoodjerr] DRY 3000 | 385 | 0.88% 400 20
lsrmcﬂ oocjooi|coll  DRY 24000 | 431 1.000 67 18
[l6/6/07 oscfeod] 133  DRY 1100 | 346 | 0.802 278 75
[(6112/07  [ozejo13[c23] DRY 1600 [ 370 | 0.8808 34 70
[[618/07 _ [oocjoodf ocel  DRY a1 65| 03808 1 71
5/26/07 04¢] 003 Lo DRY 320 17.0 0.3953 = 60
6/27/07 |oocjoodfcco] DRY 26 10. 0.237 o4 75
715107 035|132 1.32]  WET £500 | 40 0302 481 [
7110/07 |oocjooaf o4l  DRY £70 330 V674 247 75
77107 o.0c] 003 C.11 DRY 310 15. 360 [ 71
7017/07  |ogfojoo| oi1|  DRY 22D 8.0 8¢ 55 76
7125107 0.0¢] 002] 1.20 DRY 35D 20.0 0.4851 118 67
(Er2ar ofcjood| ceg[  DRY 40| 190 0441¢ ]
Em.‘m osifo72| 07|  WET 11000 | 420 | 00787 §7 045
122107  |orr|oszfoes]  WET €500 | 410 003535 57¢ 1
B/30/07 | 0s5c) 603 n.@l DRY 170 30 | 00828 32 E1
||9:am7 0ce] 003f 6wl DRY 250 00 | 02023 &0 78
11107 oocjoodf cee]  DRY 210 8.0 0.1325 46 78
0/13107 0scf 002 0.0 DRY 810 200 | 06744 191 60
13107 0.4¢] 002 0.C0 DRY 220 320 07442 23 73
126107 0.c] o3 c.co DRY 120 45 0.1047 40 70

Precipiation data provided by the: Nationa! W eather Servize and CTDEP. E.cofi data
provided by CTDEP. WET Condticn defined as greater than 0.17 presipitation in 24 hours
or 0.25" precipitaton in 48 hours, or 2.0° precipiation in 88 hours.
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Still River Criteria Curve for Monitoring Site 1622

v axis = cumulative frequeney: x axis = E.coli (col’100mL)

TMDL (ave. % reduction)= 76

All Data J
o

TMDL

D T L] T T
0 200 400 600 800 1000

TMDL needed from current condition (magenta squares) to meet criteria (blue line). Current condition
based on dry and wet weather data.

Waste Load Allocation {ave. % reduction)= 80

Wet Data i
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Waste Load Allocation (WLA) needed from current condition (magenta squares) to meet criteria (blue
line). Current condition based on wet weather data.

Load Allocation (ave. % reduction)= 75

Dry Data 4.;
LA |mESEems
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Load Allocation {LA) needed from current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.

Final E.coli TMDL
Still River Regional Basin
July 8, 2010

24



Still River
CTE600-00_02

Data Used in the Analysis

Monitoring S$ite: 1808, Sill River - at USGS station upstream of Route 7
Date | Precip{in)’ | Condition?| E.coli [Rank|Proportion| Criteria %
24n 487 §6n| (WETCRY) | (c0103mi) Value |Reduction Statistics

B/2005 0.00) 0.43) 0.4¢ WET 220 20 0.1000 g 82
?zom ooo[ocoj 04| DRY 610 00 | 04500 112 a2 # Samples DRY 135
712105 o31]o31jo2z] WET 11000 | 20.0| 1.C000 576 85 #Samples WET §
72005  |ooof2&3] 257  WET 1400 13.0] 0.6500 180 87 # Samples Total 20
EETH coolotc| 05| DAY 570 | 70 | 0.2500 B 24

e/17/056 |oodoco] 1.2¢6] DRY 480 50 | 0.2500 [1] 88 Geomszan 1059
812105 |ood|occfoce] DRY 1200 | 14.0| o0.7000 204 87 Log std deviation  0.4716
Bl14/08 003)0.coj 0.31 DRY 520 6.0 0.2000 78 85

12705 |o2z[oza4fo2s] WET 2800 | 17.0| 0.2500 227 EH] Avg % Reduction
GZ0/06 |003|0cél 008  DRY 1200 | 12.0| 0.6000 150 EH

7027106 |odajocejond]l  DRY 680 g0 | 0.4000 100 21 Wet (WLA) 89
E2EC6 |oodjocrof 077 DRY 2000 | 1&.0| 0.2000 274 3 Dry (LA) 86

11707 [oodfootfogs] DRY 6200 [10.0] 0.9500 ET3 g1 Total TMDL) 87

MenT 003] 0.cof 0.5C DRY 1100 11.0] D0.5500 14 a7
(672807 [oooforofose] DRY 1200 | 15.0] 0.7500 215 .
7707 [eoafocsfo.11] DRY 420 30 | 0.1500 4% :
frzzm or7[os2f0sy]  WET 4200 | 120 0.6000 | 410 g1

R 003] 0.c0] 0.0C DRY 720 10.0] 0.5000 126 a2

21307 Joodjocojoocl  DRY 430 40 | 0.2000 58 a7
(22607 |ooo|ocof 0oc] DRY 120 1.0 0.0500 28 a5

Precipitatien data provided by the Natenal Weather Serwice and CTDEP, E, colidala
provided by CTDEP. WET Condition defined as greater than 0.1" precipitation in 24 hours
or 0.25" precipitaticn in 48 howrs, or 2.0" precipitation in %8 hours.
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Still River Criteria Curve forr Monitoring Site 1609
v axls = cumulative frequency; x axis = E.coli (col/100mL)

TMDL (ave. % reduction)= 87
All Data
TMDL
-
0 200 400 600 500 1000

TMDL needed from current condition (magenta squares) to meet criteria (blue line). Current condition
based on dry and wet weather dafa,

Waste Load Allocation (ave. % reduction)= 89

WetData
WLA
L ]
D T L] T L
0 200 400 600 500 1000

Waste Load Allocation (MLA) needed from current condition {magenta squares) fo meet eriteria (blue
line). Current condition based on wet weather data.

Load Allocation (ave. % reduction)= 86

)
Dry Data |
LA
1
0 200 400 600 800 1000

Load Allocation (LA) needed from current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.
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Still River
CT6600-00_0

Data Used in the Analysis

Monitoring Siter 1810, Sl River - at Grays Bridge Road crossing
Date | Precip.in)' | Condition’| E.coli |Rank[Proportion | Criteria %

240 481 g6n| (WETLAY) | (o0t/102mi) Value | Reduction Statistics
oo WET 540 6.0 0.2857 75 as
[T 1040 | 11.0] 0.%238 133 &7 # Samples DRY 16
031 WET 22000 21.0 1.0000 E786 @2 #Samples WET §
00 WET 1600 [ 12.0] 021900 167 @0 # Samples Total 21
000 DRY 610 80 0.2510 25 24
00) DRY 440 40 0.1605 1] a7 Geomean 1299
0.0) ORY 1200 120] 05714 149 0 Log std deviation 0.5578
00 DRY 580 7.0 0.2333 25 a5
022|024 025 WET 11000 | 20.0 | 0.2524 576 [ Avg % Reduction
003]0.0¢] 0.0¢ RY 230 15 | 00714 33 S
003] 0.l 0.0¢ DRY 1200 14.0 0.6867 187 [ Wei{WLA) 92
003] 2.co] 001 DRY 470 5.0 0.2381 CH aé Dry (LA} 88
000|000 077] DAY 2500 | 150 | 0.7143 212 02 Total (TMDL) 89
00d] 0.01] 0.01 DRY 3200 1.0 02571 sl @1

11907 |ooa|oce] ooc|  DRY 3700 | 17.0| 0.2005 | 262 o2

2607 00)] 0.0 05C DRY 4200 12.0 0.2042 421 g1

TMTRT 003]0.03] 0.11 DRY 320 30 0.142¢ 47 85

Er2207  |o77|0%z| 053]  WET 2800 | 16.0 | 0.7619 243 @1

21107 |oodfocol ooe] DRY 720 i0.0| 04782 1 a:

01507 003]0.0) 0.0¢ DRY 650 9.0 0.4288 107 EL

02607 |oo|oce[ome] DRY 230 16| 00714 37 ]

Precipitaticn data provided by the Natonal Weather Service and CTDEP. E. coli data
prowided by CTDEP. WET Condition defined as greater than 0.1" precipitation in 24 hours
or 01.25" precipitation in 42 hours, or 2.0 precipitation in &8 hours.
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Still River Criteria Curve for Monitoring Site 1610

y axis = cumulative frequency; x axis = E.coli {col/100mL)

TMDL (ave. % reduction)= 89

All Data
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TMDL neaded from current condition (magenta squares) to meet criteria (blue line). Current condition
based on dry and wel weather data.

Waste Load Allocation (ave. % reduction)= 92
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Waste Load Allecation (WLA) needed from current condition (magenta squares) fo meet criteria (blue
line). Current condition based on wet weather data.

Leoad Allocation (ave. %% reduction)= 88
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Load Allocation (LA) needed from current condition (magenta squares) to meet criteria (blue line).

Current condition based on dry weather data.

Final E.coli TMDL
Still River Regional Basin
July 8, 2010

28



Still River
CT6600-00,03

Data Used in the Analysis

Monitoring Site: 1811, Still River - downstream side of Eagle Road crossing

Date Pucip.(in]‘ Condition®| E.coli [Rank Proportion| Criteria %%

24h 430 €€n| (WETORY) | (c0lM100m) Value |Reduction Statistics
%m 0a¢|c4s|o4s]  WET 340 2.0 | 0.0052 28 g

0/05__|ooc|oco|o24]  DRY 600 | 85 | 0404 101 K # Samples DRY 16
01| c31|oe]  WET 17000 | 20.5 | 0.8782 576 ¥ # Samiples WET 5
000[ze3[257]  WIET 2100 | 14.0 | 0.6607 167 1 #Samples Total 21
0.0¢] c.00] 0.01 DRY 450 40 01005 56 £8
0oclocd) 1.28] DRY 550 7.0 0.333 ES 5 Geomean 1330
000/ coojoto] DAY EE00 [ 18.0 0EF 337 4 Logstd deviation  0.5497
0.0¢| £0aj 0.01 DRY 460 5.0 02381 [ 606
024|02:| 023 WET €100 | 10.0 048 421 03 Avg % Reduction
oo¢|oos|octe]  DRY 370 10 | 0p47e 27 1]
006/ 003 D.LO DRY 1500 13.0 | 0.6160 167 £9 Wet (WLA) 93
000/ cool0ci| DAY 910 120| 05714 149 £4 Dry (LA) 88
00c|ood|077| DAY 2400 [ 16.0| 0.7142 212 o1 Total {TMDL) 8%
0a0c/ 001|061 DRY 3700 | 17.0 | 0E0es 282 [54]
oatleem|oce]  DRY 780 1.0 0.523 3 E
0.00] 0.00] 0.C0 RY [ 5 404 1 =
0oclco3|o.41]  DRY 700 10.0 | 04762 119 3
077|092[05 WIET 2600 | 16.0] 07612 243 3
000 0o0|Dco|  DRY 17000 | 20.5 | 00762 B70 7
0oclcoojoce]  DRY 640 6.0 | 02857 75 [
000[ 0m|oLo Y kE] 20 1429 47 3

[Precipitation data provided by the Natlonal Weather Service and CTDEP. E. coli data
provided CTDEP. WET Cendition defined as greater than 0.1" precipitation in 24
hours or 0.25" precipitation in 48 haurs, or 2.0" precipitation in 9& hours.
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Still River Criteria Curve for Monitoring Site 1611

v axis = cumulative frequency; x axis = E.coli (col/100mL)

TMDL (ave. % reduction)= 89
All Data
TMDL
s |
-T2
] T
0 200 400 600 8§00 1000

TMDL needed from current condition (magenta squares) to meet criteria (blue line). Current condition
based on dry and wet weather data.

Waste Load Allocation {(ave. % reduction)= 93
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Waste Load Allocation (WLA) needed from current condition (magenta squares) to meet criteria (blue
line). Currentcondition based on wet weather data.

Load Allocation (ave. % reduction)= 88
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Load Allocation (LA) needed frem current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.
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Still River
CT6600-00_03

Data Used in the Analysis

Monitoring Site: 338, Still River - end of O Mill Read

Date | Precip.(in)’ [ Condition®| E.coli |Rank|Proportion| Criteria %
240 481 gen| (WETIDRY) | (eor100mi) Value |Reduction Statistics
/805 003 0.43] 0.48 WET 160 35 0.1667 52 g8
|[E20008  [oo|o.col 024 DRY 270 8.0 0.2510 ' g5 # Samples DRY 18
TIE8I05 0.31]0.31] 0.32 WET 2400 18.0] 085871 237 a7 # Samples WET 35
7720005 |ooof2ss[287] WET €60 18.0] 0.7619 243 7% # Samples Total 21
57305 003] 0.Coj 0.01 DRY 310 o0 0.4280¢ 107 [
“g.ﬂ?r’ﬂﬁ oo0a|oco 1.28]  DRY 660 140| 0.2867 187 72 Geomean 482
572105 |oodfocofonc] DRY 8200 [ 210 .0000 E76 02 Log std deviaton  0.6774
2/14/05  |ooojocofoo1]  DRY 208 6.0 | 0.2857 75 24
|§71“2‘%‘05 024] 0.24| 025| WET 1200 17.0| 0.8005 282 [ Avg % Reduction
57208 oo3|ocefooe|  DRY 10 10 | 0.0470 27 0
003]| 0.cé| 0.08 DRY 370 10.0| 04762 110 L] Wet (WLA) 77
003] 0.col 0.01 DRY 160 35 0.1667 52 [ Dry (LA) 66
003] 0.C0] 0.77 DRY £80 15.0] 07143 212 76 Total {TMCL) 68
003] 0.01] 0.01 DRY 2200 12.0| 02048 421 ek
003] 0.col 0.0¢ DRY 220 7.0 0.2333 g5 21
003] 0.co| 0.0C DRY 170 6.0 0.2381 85 g2
ooafoesf 041  DRY 400 11.0] 05238 133 87
or7|oczf 03]  WET 580 13.0| 0.6100 167 71
oodfocofone]  DRY 7000 | 20.0] 08524 £76 92
}9.’13@7 oodfocclooc]  DRY §70 12.0] 05714 140 74
272607 [oo]orofooc] DRY &3 20 | 000852 33 40

Frecipitation data provided by the National Weather Service and CTDEP. E. colidata
provided by CTDEP. WET Condition defined as greater than 0.1" pracipiation in 24 heurs
or 0.25" precpitation in 48 hours, or 2.0" precipitation in €8 hours.
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Still River Criteria Curve for Monitoring Site 338

v axls = cumulative frequency; x axis = E.coli (col/1001nL)

TMDL (ave. % reduction)= 68
All Data I
TMDL [t}
[]
0 T T T L]
0 200 400 €00 800 1000

TMDL needed from current condition (magenta squares) to- meet criteria (blue line). Current condition
based on dry and wet weather <ata,

Waste Load Allocation (ave. % reduction)=77

Wet Data l
WLA o
0 T T T T
0 200 400 60D 800 1000

Waste Load Allocation (WLA) needed from current condition (magenta squares) to meet criteria (blue
ling). Current condition based on wet weather data.

Load Allocation (ave. % reduction)= 66

Dry Data
LA [l

D 200 400 €00 800 1000

Load Allocation (LA) needed from current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.

Final E.coli TMDL
Still River Regional Basin
July 8, 2010

32



CT6600-00_03

Still River

Data Used in the Analysis

Monitoring Site: 1813, Siill River - at downstream sids of Segar Street crossing
Date Precip{in)’ | Condition®| E.coli |Rank|Proportion| Criteria %
24n 48n $Eh| (WETICRY) | (00l/102mi) Value | Reduction Statistics

7205 |000] 043 04€] WET | 210 | 45 | 02143 o1 71
ﬁ&ﬂmﬁ 007] 0.0of 024 DRY 180 30 0.1420 47 74 # Samples DRY 16
7805 031|0.31f 022 WET 1100 18.0] 0.8571 337 62 # Samples WET 5
7720105 Jooaf2es[257]  WET 550 120] 05714 149 73 # Samples Total 21
18/205 002| 0.0of 0.01 DRY £80 13.5] 0.5420 177 70
IBHT:‘Dﬁ 003 0.Cof 1.2¢ DRY 080 15.0] 0.7143 212 78 Geomsan 555
83106 [ooojoceooo] DRY 7700 |20.0] D.8524 578 (K] Leg std deviation  0.5832
B/14/06 003] 0.0 0.01 DRY 420 0.0 0.4288 107 75
Ijmms 02:|024|025] WET 1000 | 17.0| O0.£083 252 72 Avg % Reduction
5308 003]oce[00s]  DRY 31 1.0 0478 27 13
l6r2006  |oosfocefoze] DRY 6580 | 135]| 06420 177 70 Wet (WLA) 72
727106 |ooafocofoni] DRY 130 20 0052 38 71 Dry (LA) 72
P‘Am 00| 00| 0.77] DRY (0] 16.0| 07619 243 75 Total {TMDL) 72
BI7I07 003 0.c1f 0.51 DRY 1700 12.0 02042 4 75
ugnmw 0odfocolose] DRY 250 6.0 | D.2857 75 70

12607 003] 0.cof 0.00 DRY 410 8.0 0.2810 [H 4

TITIOT 000) 0.03] 0.11 DRY 440 10.0 0.4762 119 73
“SQZ-’OT 077|082 023] WET 400 11.0] 05232 133 73

@107 |0o0o|0.col0ge| DAY 17000 | 210 1.0000 576 a7
|9f13n07 00| 0.cof 0.0 DRY 330 7.0 0.2333 85 74

07261 000/ 0C0|00C] DAY 210 45 | 02143 81 71

Precipitatcn data provided by the Natonal Weather Service and CTDEP. E. colidata
provided by CTDEP. WET Condition defined as greater than 0.1" precipitation in 24 hours
or 0.25" precipitation in 48 hours, or 2.0° precipitation in €3 hours.
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Still River Criteria Curve for Monitoring Site 1613

v axis = cumulative frequency; x axis = E.coli (col/100mL)

TMDL (ave. % reduction)= 72

All Data ;
TMDL

T T

0 200 400 600 800 1000

TMDL needed from current condition (magenta squares) to meet criteria (blue line). Current condition
based on dry and wet weather data.

Waste Load Allocation (ave. % reduction)= 72

WetData
WLA
0 T T 1 L]
0 200 400 600 800 1000

Waste Load Allocation (WLA) needed from current condition (magenta squares) to meet criteria (blue
line). Current condition based on wet weather data.

Load Allocation (ave. % reduction)=72

Dry Data —j

LA [, =

0 200 400 600 800 1000

Load Allocation (LA) needed from current condition (magenta squares) o meet criteria (blue line).
Current condition based on dry weather data.
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Still River
CTEE00-00_03

Data Used in the Analysis

Monitoring Site: 1812, Siill River - at Kenosia Road Crossing at cul'st for Kenosia Lake
Date Prenip.(in)‘ Condition®] E.coli |Rank Proportion | Criteria %
24n 480 #th (\'nE‘I‘.iﬂY) (61100 ) Value |Reduction Statistics
16i205 002)043| 04¢] WET 10 1.0 0.0478 27 0
|6720/05 _ [ooafo.cof 024 RY & 19.0 [ 0.6042 421 0 # Samples DRY 18
7805 031031] 0.22] WET 10 1.0 0.0478 27 0 # Samples WET §
7720005 | 000] 2¢3| 257 WET KX 14.0] 0.6667 167 0 # Samples Total 21
| BEDH .03 0.co| 0.01 =Y 10 10 | 0.0478 21 0
811705 | ooa]ocef 1.2¢ DRY 20 9.2 0.4381 100 0 Geomean 26
152105 [ooaocof 00c] DRY 1200 | 21.0] 1.0000 E78 E3 Log std deviation  0.5036
coafocof 001 DRY 110 1200 0.8524 £78 0
022]024) 02¢] WET i0 10 | 0.0478 i) ] Avg % Reduotion
003|ocs| 08¢  DRY 20 02 0.4381 109 0
| 0.03] o.:al ots| DRY 20 82 | 04381 i08 0 Wet (WLA) 0
003|0co| 081 DRY 10 | 10 | 0.047¢ 27 0 Dry (LA) 3
jooajocef 077 DRY 1 150 0.7143 212 0 Total [TMDL) 3
00afo01f 001  DRY 52 180 0.8571 237 0
6/10/07  |o003]0.co] 0.00 DRY 10 1.0 0.0478 27 0
HE?EEW 00a|0.co] 00¢[ DRY 41 85| 0.7657 261 0
Enm'i 003f0c3] 0.41] DRY 20 02 | 0.4381 109 0
72201 |oar7|0g2| 083  WET Z0 92 | 0.4381 100 0
211107 |003fo0.Lo n_ne| RY 1 18.5] 0.7857 261 0
21307 003] 0.0] 0.0C DRY 20 02 0.4381 109 0
72607 |ooafoce] ooc]  DRY 0 10 | 0.0470 27 0

Precipitaten data provided by the Natonal Weather Service and CTDEP. E. colidata
provided by CTDEP. WET Condition defined as greater than 0.1" precipitation in 24 hours
or 0.25" precipitation in 48 hours, or 2.0° precipitation in §0 hours,
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Still River Criteria Curve for Monitoring Site 1612

v axis = cumulative frequency; x axis = E.coli (col/100mL)

TMDL (ave. % reduction)= 3
n
All Data
TMDL
0 T T T T
0 200 400 €00 800 1000

TMDL needed from current condition (magenta squares) to meet criteria (blue line). Current condition
based on dry and wet weather dafa.

Waste Load Allocation (ave. % reduction)= 0
1

0.9 Wet Data
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Waste Load Allocation (WLA) needed from current condition {[magenta squares) to meet eriteria (blue
line). Current condition based on wet weather data.

Load Allocation (ave. % reduction)=3

0
Dry Data
LA
0 ] 1 T T
0 200 400 600 800 1000
Load Allocation (LA) needed from current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.
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Appendix B-1
Still River
TMDL Summary

The TMDL analysis for the Still River was conducted at eight sites, which are representative of
five river segments. Data was unavailable for segment CT6600-00_04, however, Site 338 was
determined to be representative of segment CT6600-00_04. Site 338 was considered to provide
a conservative reduction percentage for segment CT6600-00_04 (68% reduction). With the
exception of Site 1612, the analysis indicates that the sites are influenced by sources of bacteria
active under both wet weather and dry weather conditions. Site 1612 indicated a 0% wet
weather reduction of indicator bacteria and only a 3% reduction for dry weather. Generally,
percent reductions for wet weather conditions were found to be slightly higher than dry weather
conditions. Reductions in the Waste Load Allocation (WLA) can be achieved through the
detection and elimination of illicit discharges to the storm sewers and the upgrade of failed
sanitary infrastructure. The WLA also includes regulated stormwater and can be further reduced
by the installation of engineered controls to minimize the surge of stormwater to the river,
promote groundwater recharge, and improve water quality will also reduce inputs of bacteria to
the river. Since illicit discharges and failed sanitary collection systems may also be active at
some sites during dry conditions, it is likely that corrective actions aimed at eliminating these
sources will also reduce the Load Allocation (LA). Other contributors to the LA include as
domestic animal waste, wildlife, and stormwater input as sheet flow.

Downstream view at Site 332 on Still River.
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Downstream view at Site 1622 on Still River.
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Downstream view at Site 1610 on Still River.
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Downstream view at Site 338 on Still River.
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Downstream view at Site 1612 on Still River.
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Appendix B-2
Miry Brook
Waterbody Specific Information

Impaired Waterbody

Waterbody Name: Miry Brook

Waterbody Segment IDs: CT6601-00_01

Waterbody Description: From the confluence with the Still River, Danbury, upstream to
headwaters at North Ridgefield Pond outlet, Ridgefield

Waterbody Segment Size: 3.42 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class A

Watershed Description:

Total Drainage Basin Area: 3,220 Acres

Subregional Basin Name & Code: Miry Brook, 6601

Regional Basin: Still

Major Basin: Housatonic River Basin

Watershed Towns: Danbury, Ridgefield

MS4 applicable? Yes

Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition
Agriculture 8.4
Forest 58.5
Urban 29.5
Water 3.5

* Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Miry Brook
CT8601-00_01

Data Used in the Analysis

Monitoring Slter 1808, Miry Brook - at Ye Olds Road (Woosler Scheol Driveway)
Date Precip.{in)’ |Condition*| E.coli |Rank|Proportion| Criteria %
24n 48 g6h | (WETIDRY) | (007102 mi) Value | Reduction Statistics
205 | 000|043 048] WET 530 [ 11.0] 02500 | 141 73
720005 | oodjocc| 024  DRY 460 60 | 04500 112 7¢ # Samples DRY 15
7/8/05 031 0.31] 0.22 WET 12800 17.0 0.8500 27 20 # Samples WET 3§
72006 Jooof2es| 257 WET £20 14.0| 0.7000 204 75 # Samples Total 20
B0 00| 0to 0401  DRY 310 6.0 | 02000 7E 7
00| 0.Coj 138 DRY £40 150 07500 235 72 Geomsan 510
003| 0.Lol 00c|  DRY 2500 | 120 0.8500 73 il Leg std deviaton 0.4802
om|ocolo21] ORY &6 20 | 0.1000 g &5
024 024]028] WET €60 12.0| 05000 150 7¢ Avg % Reduction
[003[08[0%e| DRY 41 1.0 | 0.0500 2 32
00} 0.co| 0.01 DRY 350 7.0 0.2500 8z 75 Wet (WLA) 77
| oo 0co077| DIRY 2000 |18.0| 06000 410 7¢ Dry (LA} 71
BT |ooaloeifosi|  DRY {200 [ {120 02000 274 22 Total (TMDL) 72
[EriE07T Joma|occ[ose|  DRY 450 | 80 | 04000 | 100 e |
lterzen7  |ooofocol one|  DRY 470 |10.0| 05000 126 73
[Fi707r_ |omo|oc3|041]  ORY 170 3.0 | 0.1500 3 7
I5:22807  |or7|os2| 0s3]  WET 2700 | 20.0] 16000 E78 78
H_omm 000|0L0j000| DIRY 730 13.0| 0.6500 150 7%
011307 |eoo|octofoss| DRY 100 4 0.2000 5 (]
[terz607  |ooolocofose] DRY 210 60 | 0.2500 [ [}

Precipitation data provided by the Natonal Weather Service and CTDEP. E. colidata
provided by CTDEP. WET Condition defined as greater than 0.17 precipilation in 24 hours or
0.25" precipitation n 42 hours, or 2.0° precipitaton in 26 hours.
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Miry Brook Criteria Curve for Monitoring Site 1608

¥ axts = cumulative frequency; x axis = E.coli (col100mL)

TMDL (ave. % reduction)= 72

All Data !
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TMDL needed from current condition {magenta squares) to meet criteria (blue line). Current condition
based on dry and wet weather data.

Waste Load Allocation (ave. % reduction)= 77

Wet Data B
WLA
=
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Waste Load Allocation (WLA) needed from current condition (magenta squares) to meet eriteria (blue
line). Current condition based on wet weather data.

Load Allocation (ave, % reduction)= 71

Dry Lliata —i_

0 200 400 600 800 1000

Load Allocatian (LA) needed from current condition [magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.
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Appendix B-2
Miry Brook
TMDL Summary

The TMDL analysis for Miry Brook was conducted at one representative site for the one
segment. The analysis indicates that the site is influenced similarly by sources of bacteria active
under both wet weather and dry weather conditions. Reductions in the Waste Load Allocation
(WLA) can be achieved through the detection and elimination of illicit discharges to the storm
sewers or directly to the river and the upgrade of failed sanitary infrastructure. The WLA also
includes regulated stormwater and can be further reduced through the installation of engineered
controls to minimize the surge of stormwater to the river, promote groundwater recharge, and
improve water quality. This action can be beneficial to reducing the WLA but to a lesser degree
than those formerly mentioned given the conditions. Since illicit discharges and failed sanitary
collection systems may also be active under dry conditions, it is likely that corrective actions
aimed at eliminating these sources will also reduce the Load Allocation (LA). Other contributors
to the LA include as domestic animal waste, wildlife, and stormwater input as sheet flow.

Downstream view at Site 1608 on Miry Brook.
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Appendix B-3
Kohanza Brook
Waterbody Specific Information

Impaired Waterbody

Waterbody Name: Kohanza Brook

Waterbody Segment IDs: CT6602-00 01

Waterbody Description: From the confluence with Padanaram Brook, upstream to Ridgewood
Country Club Pond outlet, Danbury.

Waterbody Segment Size: 1.14 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class A

Watershed Description:

Total Drainage Basin Area: 4,185 Acres

Subregional Basin Name & Code: Kohanza Brook, 6602
Regional Basin: Still

Major Basin: Housatonic River Basin

Watershed Towns: Danbury

MS4 applicable? Yes

Applicable Season: Recreation Season (May | to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition
Agriculture 4.2
Forest 43.4
Urban 42.2
Water 10.2

*Data Source: 2002 Land Cover, CLEAR - Center for Land Use_Education and Research.
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CT6602-00_01

Kohanza Brook

Data Used in the Analysis

Monltoring Site: 1807, Kohanza Brook - at dovmstream side of Route 37 {North Street) crossing

Date Precip.(in)’ | Condition®| E.coli |Rank|Proportion| Criteria %

24n dga §En| (WETIERY) | (e0i/102mi) Value |Reduction
Ef‘éﬂlfr 002]043] 046] WET %10 40 0.1005 -] 82
720105 00| 0.cof 0.24 DRY 320 5.0 0.2381 [ (]
7/8/0% 03

oatfo2]  WET 1200 | 14.0| 0.2867 167 24
2¢3] 237 ET | 760 11.0| 02238 133 82

Statistics

# Samples DRY

# Samples WET
# Samples Total

Geomean
Leg std deviation

Avg % Reduction

Wet (WLA)
Dry (LA)
Total {TMDL)

16

3
21

$89
0.5519

84
83
85

720005 | 000
00a]o.col 001 =Y 220 185 0.7557 261 ot
009 n._cEl 12¢| DRY 2200 [1e5] 07857 261 o1
000 0.0 0.00] DAY 110 21.0 | 1.0000 7 ]
002] 0.0 0.01 DRY 75 06 | 04524 113 5
v2z|02ef 028 WET [E 80| 07143 | 21 2
cos|oce 0ts|  DRY Z60 30 | D.1420 47 22
(03] o DRY 4000 20| 02571 137 [
603 0. DRY 710 B0 | 0.3510 [H 27
EZENE | coaloce|o. DRY G860 | 70 | 02333 [ [
E707 | 003]0. 31| DRY 580 6.0 | 02857 75 L]
1007 003] 0. DRY 5100 20| OD&h4d 2 2
2607 |0od]o. DRY [ 13.0] 0.£100 167 3
TT0T 002 DRY 780 0.5 04524 113 25
Ei2207  |orr| o WET | &80 20| 05714 140 3
o107 |6oo[ 0. DRY 7700 | 200 064 | 576 ]
11307 |ooojocol06c] DRY 170 20 0.0052 32 7
26107 000 ORY £5 1.0 0.0470 27 [}

Frecipitation data provided by the Natonal Weather Service and CTDEP. E. colidata
provided by CTDEP. WET Condition defined as greater than 0,17 precipitation in 24 heurs or
0.2%" precipitation in 43 howrs, or 2.0° precipitaton in #8 hours,
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Kohanza Brook Criteria Curve for Monitoring Site 1607

v axis = cumulative frequency; x axis = E.celi (col'100mL)

TMDL (ave. % reduction)= 85
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TMDL needed from current condition (magenta squares) to meet criteria (blue line). Current condition
based on dry and wet weather data.

Waste Loacd Allocation (ave. % reduction)= 84

WetData
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Waste Load Allocation (WLA) needed from current candition (magenta squaras) to meet eriteria [blue
ling). Current condition based on wet we ather data.

Load Allocation {ave. % reduction)=85

Dry Data
LA
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Load Allocation (LA) needed from current condition {magenta squares) to meet criteria (blue line).
Current cendition based on dry weather data.
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Appendix B-3
Kohanza Brook
TMDL Summary

The TMDL analysis for Kohanza Brook was conducted at one representative site for segment
CT6602-00_01. The analysis indicates that the site is influenced equally by sources of bacteria
active under both wet weather and dry weather conditions. Reductions in the Waste Load
Allocation (WLA) can be achieved through the detection and elimination of illicit discharges to
the storm sewers or directly to the river and the upgrade of failed sanitary infrastructure. The
WLA also includes regulated stormwater and can be further reduced through the installation of
engineered controls to minimize the surge of stormwater to the river, promote groundwater
recharge, and improve water quality. This action can be beneficial to reducing the WLA but to a
lesser degree than those formerly mentioned given the conditions. Since illicit discharges and
failed sanitary collection systems may also be active under dry conditions, it is likely that
corrective actions aimed at eliminating these sources will also reduce the Load Allocation (LA).
Other contributors to the LA include as domestic animal waste, wildlife, and stormwater input as
sheet flow.

Downstream view at Site 1607 on Kohanza Brook.
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Appendix B-4
Padanaram Brook
Waterbody Specific Information

Impaired Waterbody

Waterbody Name: Padanaram Brook

Waterbody Segment IDs: CT6603-00_01

Waterbody Description: From the confluence with the Still River, upstream to headwaters at
Padanaram Reservoir outlet, Danbury.

Waterbody Segment Size: 3.71 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class A

Watershed Description:

Total Drainage Basin Area: 4,651 Acres

Subregional Basin Name & Code: Padanaram Brook, 6603
Regional Basin: Still

Major Basin: Housatonic River Basin

Watershed Towns: Danbury, New Fairfield

MS4 applicable? Yes

Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use:

Land Cover Category Percent Composition
Agriculture 5.2
Forest 38.8
Urban 46.8
Water 9.2

*Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Padanaram Brook
CT6503-00_01

Data Used in the Analysis
Monitoring Site: €13, Padanaram Brook - upstrzam Crosby Road crossing across from Lee Harlel Drive
Date Precip.(in}‘ Condition?| E.coli |Rank|Proportion| Criteria % u
240 43n B6h| (WETIDRY) | (0012103 1m) Value |Reduction Statistics
(8108 M C45| 048] WET 500 50 0.2381 65 87
620005 [oodjcoofozd  DRY 080 14.5 | 0.6805 182 79 # Samples DRY 16
716105 031) 031|032 WET €200 20.0| 0@324 578 2 # Samples WET 3
772005 | 00| 295| 287] WET 1600 | 17.0| 0.8085 382 25 # Samples Total 21
13108 000] coajoc DRY 030 13.0 0.6180 167 82
8/17/05 002] 000] 1.38) DRY 600 8.0 0.2857 75 L Geomean 957
131105 003] 0.0a] 0.C0 DRY 8200 21.0 1.0000 670 [ Log =td deviatien 0.4782
E.wns ood|coojoci]  DRY 230 20 [ 0.0952 38 84
0/27/105 | 024|c22]023] WET €500 10.0] 0.9048 421 04 Avg % Reduction
1300 pos|ocefoce]  DRY 85 1.0 0470 27 €2
|6/20/08  |o0z|cosloce]  DRY 810|120 05714 142 82 Wet (WLA) 89
7/27:06 |om|oefoni]  DRY 080 | 146 8205 162 70 Dry (LA) 84
Imm ooifcea|o7i|  DRY 770__| 10.5| 0.5000 128 g4 Total (TMDL) 85
57107 ood|coifoct| DRY 770 10.5 0.5000 128 84
6/19/07 oodjocajocoel DRY 750 25 0.4048 101 a7
6/26/07 ooafocafocel  DRY 620 7.0 0.3233 £5 83
71707 ool ces|e.1]  DRY 750 8.6 0.4048 101 27
|B.'22}r.17 om7|cez[oe3s] WET 2700 | 16.0| 08571 337 83
IQ.'H?E? ool cecajocol  DRY 1400 [ 16.0] 07818 243 23
/1307 002 000) 0.C0 DRY 410 4.0 0.1205 56 28
0/28)07 [ootojccafoce] DRY 400 30 0.1420 47 (L]

Precipitaton data provided by the National Weather Service and CTDEP. E. coli data
provided by CTDEP. WET Condition defined as greafer than 0.17 precipitation in 24 hours or
0.25" precipitaton in 48 hours, or 2.0° precipiation in 88 hours.
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Padanaram Brook Criteria Curve for Monitoring Site 613
v axis = cumulative frequency; x axis = E.coli (col'100mL)

TMDL (ave. % reduction)= 85
All Data E
TMDL
- .|
i
i
-
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TMDL needed from current condition (magenta squares) to meet criteria (blue line). Current condition
based on dry and wet weather data.

Waste Load Allocation {(ave. % reduction)= 89

‘Wet Data i

WLA

0 T T T T
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Waste Load Allocation (WLA) needed from current condition (magenta squares) to meet criteria (blue
line). Current condition based on wet weather data.

Load Allocation (ave. % reduction)= 84

Dry Data T
LA |————n—

.
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Load Allocatian (LA) needed from cumrent condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.
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Appendix B-4
Padanaram Brook
TMDL Summary

The TMDL analysis was conducted at one representative site for segment CT6603-00_01 on
Padanaram Brook. The analysis indicates that the site is similarly influenced by sources of
bacteria active under both wet weather and dry weather conditions. Reductions in the Waste
Load Allocation (WLA) can be achieved through the detection and elimination of illicit
discharges to the storm sewers or directly to the river and the upgrade of failed sanitary
infrastructure. The WLA also includes regulated stormwater and can be further reduced through
the installation of engineered controls to minimize the surge of stormwater to the river, promote
groundwater recharge, and improve water quality. This action can be beneficial to reducing the
WLA but to a lesser degree than those formerly mentioned. Since illicit discharges and failed
sanitary collection systems may also be active under dry conditions, it is likely that corrective
actions aimed at eliminating these sources will also reduce the Load Allocation (LA). Other
contributors to the LA include as domestic animal waste, wildlife, and stormwater input as sheet
flow.

Upstream view at Site 613 on Padanaram Brook.
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Appendix B-5
Sympaug Brook
Waterbody Specific Information

Impaired Waterbody

Waterbody Name: Sympaug Brook

Waterbody Segment IDs: CT6604-00_01

Waterbody Description: From Greatpasture Road crossing downstream to the confluence with
the Still River (Naugatuck).

Waterbody Segment Size: 0.60 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class B

Watershed Description:

Total Drainage Basin Area: 4,638 Acres

Subregional Basin Name & Code: Sympaug Brook, 6604
Regional Basin: Still River

Major Basin: Housatonic River Basin

Watershed Towns: Danbury, Bethel, Redding

MS4 applicable? Yes

Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition
Agriculture 4.8
Forest 48.9
Urban 40.8
Water 5.5

*Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Sympaug Brook
{T8604-00_01

Data Used in the Analysis

Monitoriug Site: 242, Symbaug Brook - at She'ter Rock road crossing
Date Preoip.{in)‘ Condition®| E.coli |Rank Proportion| Criteria %
2in d8a §€h (\'m.*l:_:m (007103 mi) Value |Reduction istics
52005 000] 0.43] 0.4¢ WET 850 7.0 13333 2% a5
[Ezo0s_[aoalocc] 024 RY 1200 [730| 0e100 | 167 & # Samples DRY 16
7)8005_ |ost1|o31]022]  WET 24000 | 205 09762 | 516 [B # Samples WET 5
7720005 | 000 2¢3| 257] WET | 1400 | 14.0 €667 167 a7 #Samples Total 21
| TR ] S RY 73 00 | 04zee | 107 )
lfe1705  Jooofocof 1.2¢] DRY 10 20| 05714 149 24 Geomean 1300
512105 | ooof ocof 0.0¢ DRY 2800 1£.0] 0.8571 37 a7 Leg std deviston  0.5600
lle/ 14108 009 0.LOJ 0.01 DRY £00 8.0 0.2510 3 84
22705 [o02s[02sf02¢] WET 11400 [ 19.0] 0.2hd2 421 [ Avg % Reduction
] 003 0ol 00|  DRY 2200 | 150 0.7143 FiF] §0
f20/06 | oosjocej otz DRY 770 11.0] 022323 133 83 Wet (WLA) 81
7I2706 | 000|oco 081 ORY 470 40| 01605 5 EL) Dry (LA) 88
2808 [ooojoco{orr]  DRY 2200 1201 07142 212 90 Tatal (TMDL) 88
717007 |ooo|ecifosi| DRY 480 [ 60 [ 03238I [ &
D07 [ooajocc]0se]  DRY 760 | 10.0] 04782 110 24
72607 | 000 0.00] 0.00 RY 43 3.0 | 0.1430 a7 £
Im:vm EES os] _DRY | 400 [ 20| 00052 | 28 o1
i 077|0%2| 073] WET 2400 | 17.0| 0£093 262 2z
1107 [000[0Lg u_nul RY 24000 |305] 0e762 576 [}
0/13107_ |ooo|ocolose]  DRY £40 6.0 | 02857 7% [
72607 |ooafofcfost] DRY 24 1. 0.0470 21 g1

Precipitaton data providsd by the Natonal Weather Service and CTDEP. E. colidata
provided by CTDEP. WET Cenclition defined as greater than 0.1” precipitation in 24 hours or
0.25" precipitation in 42 hours, or 2.0" precipitation in &6 hours.
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Sympaug Brook Criteria Curve for Monitoring Site 342

v axls = cumulative frequency; x axis = E.coli (¢ol/100mL)

TMDL (ave. % recdluction)= 88

All Data
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line). Current condition based on wet weather data.

Waste Load Allocation (¥/LA) needed from current condition (magenta squares) to meet criteria (blue

Load Allocation (ave. % reduction)= 88
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Load Allocation (LA) needed from current condition (magenta squares) to meet criteria (blue line).

Current condition based on dry weather data.
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Appendix B-5
Sympaug Brook
TMDL Summary

The TMDL analysis for Sympaug Brook was conducted at one site, which is representative of
one river segment. The analysis indicates that the site is influenced equally by sources of
bacteria active under both wet weather and dry weather conditions. Reductions in the Waste
Load Allocation (WLA) can be achieved through the detection and elimination of illicit
discharges to the storm sewers or directly to the river and the upgrade of failed sanitary
infrastructure. The WLA also includes regulated stormwater and can be further reduced through
the installation of engineered controls to minimize the surge of stormwater to the river, promote
groundwater recharge, and improve water quality. This action can be beneficial to reducing the
WLA but to a lesser degree than those formerly mentioned. Since illicit discharges and failed
sanitary collection systems may also be active under dry conditions, it is likely that corrective
actions aimed at eliminating these sources will also reduce the Load Allocation (LA). Other
contributors to the LA include as domestic animal waste, wildlife, and stormwater input as sheet
flow.

Downstream view at Site 342 on Sympaug Brook.
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Appendix B-6
East Swamp Brook
Waterbody Specific Information

Impaired Waterbody

Waterbody Name: East Swamp Brook

Waterbody Segment IDs: CT6605-00_01

Waterbody Description: From confluence of Wolf Pit Brook downstream to the confluence
with the Limekiln Brook.

Waterbody Segment Size: 2.34 linear miles

Impairment Description:
Designated Use Impairment: Recreation
Surface Water Classification: Class A

Watershed Description:

Total Drainage Basin Area: 3,273 Acres

Subregional Basin Name & Code: East Swamp Brook, 6605
Regional Basin: Still River

Major Basin: Housatonic River Basin

Watershed Towns: Bethel, Danbury, Redding

MS4 applicable? Yes

Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition
Agriculture 7.8
Forest 62.5
Urban 26.1
Water 3.6

*Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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CT6E)3-00_01

East Swamp Brook

Data Used in the Analysis

Precpitation data provided by the National Weather Service and GTDEP. E.cofidata
prowided by CTDEP, WET Cendition defned as greater than 0.1" precipiation in 24 hours or
0.25" precipitation in 48 hours, or 2.0° precpitation in €9 hours.

Final E.coli TMDL
Still River Regional Basin

July 8, 2010

Monitoring Site: 680, Sast Swamp Brook - at Shelter Rock Road

Date | Precip.(in)' | Condition®| E.coli |Rank|Proportion| Criteria %

24h &h 1| (WETORY) | (cd#1C0mT) Value |Reduction atistics

3/8/D5 0.00] 048] 042 WET 270 85 0.40428 101 63
3/20/05 | ofoloocjo24] DRY 220 7.0 [ 03333 3 #5amples DRY 16
7/6/03 031 0.21] 032 WET 12000 | 20.0 0.6524 57¢ 1 #Samples WET 5
7R010F  [orco| 235|297  WET 1900 [18.0] 05871 337 E #5amples Tolal 21
HEH 0ol 0oojooi]  DRY 170 3.0 | 0.1420 7 72
2117/05 |occone|13:] DRY 03 20 | 0.0852 38 62 Geomean 436
3/31105 0.00] 0.00] 002 DRY 450 15.0] 0.7143 212 53 Log =id deviation 0.6932
0/14/05 [ocofosc|ooi] DRY 30 1.0 | 0.0478 27 10
2127105 Dza| 024|02%| WET 280 10.0 0.4762 11 59 Avg % Reduction
573108 [0Ce[006[60:| DRY 100 | 48 2143 &l €8
8/20/08 | ocelooeooz] DRY 1000 [ 17.0 E003 282 72 Wet (WLA) 79
7127108 | 0co|ooc|ooi| DRY 210 11.0 5238 132 57 Dry (LA) 61
2r2a/0é8 | ocolooclor7]  DRY 6500 [19.0] 02042 421 [T Tetal (TMDL) 66
57107 | 0L0| 001|001 DRY €30 6.0 0.1619 243 61
8/19/07 0.0oj 050|003 DRY 160 4.5 02143 &1 68
3/28/07 | 0tolooclool|  DRY 21 0 266 75 64
74707 | otoloozfo14| DRY 270 B 0.4043 101 63
222107 | 67032093 WET 240 1.0 1.000 [ [
11107 0.0 0.00) 603 DRY 400 3.0 2100 167 (]
0/13/07 o.cof 000|002 DRY 430 4.0 0.866G7 187 56
[eman7  [occ[ooc[o0s  DRY 200 70| 05714 140 62
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East Swamp Brook Criteria Curve for Monitoring Site 680

TMDL (ave. % reduction)= 66

y axis = cumulative frequency; x axis = E.coli (col'100mL)
All Data E

= TMDL

L) ]
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TMDL needed from current condition (magenta squares) to meet ¢riteria (blue line). Current condition
based on dry and wet weather data.

Waste Load Allocation (ave. % reduction)=T79

Wet Data E
WLA
U T T T T
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VWaste Load Allocation (WLA) needed from current condition (magenta squares) to meet criteria (blue
ling). Curmrent condition based on wet weather data.

Load Allocation (ave. % reduction)= 61

= Dry Data —i
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Load Allocation [LA) needed from current condition (magenta squares) to- meet eriteria (blue line).
Current condition based on dry weather data.
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Appendix B-6
East Swamp Brook
TMDL Summary

The TMDL analysis for East Swamp Brook was conducted at one site, which is representative of
one river segment. The analysis indicates that the site is influenced by sources of bacteria active
under both wet weather and dry weather conditions. However, percent reductions for wet
weather conditions were found to be higher than dry weather conditions. Reductions in the
Waste Load Allocation (WLA) can be achieved through the detection and elimination of illicit
discharges to the storm sewers or directly to the river. The WLA also includes regulated
stormwater and can be further reduced through the installation of engineered controls to
minimize the surge of stormwater to the river, promote groundwater recharge, and improve water
quality. Since illicit discharges and failed sanitary collection systems may also be active under
dry conditions, it is likely that corrective actions aimed at eliminating these sources will also
reduce the Load Allocation (LA). Other nonpoint sources that contribute to the LA include
domestic animal waste, wildlife, and stormwater input as sheet flow.

Downstream view at Site 680 on East Swamp Brook.

Final E.coli TMDL 66
Still River Regional Basin
July 8, 2010



Appendix B-7
Limekiln Brook
Waterbody Specific Information

Impaired Waterbody
Waterbody Name: Limekiln Brook
Waterbody Segment IDs: CT6606-00 01

Waterbody Description: From confluence with Danbury WPCF outfall downstream to the

confluence with the Still River.
Waterbody Segment Size: 0.45 linear miles

Impairment Description:
Designated Use Impairment: Recreation, Aquatic Life Support
Surface Water Classification: Class B

Watershed Description:

Total Drainage Basin Area: 5,421 Acres

Subregional Basin Name & Code: Limekiln Brook, 6606
Regional Basin: Naugatuck

Major Basin: Housatonic River Basin

Watershed Towns: Brookfield, Danbury, Bethel, Newtown
MS4 applicable? Yes

Applicable Season: Recreation Season (May 1 to September 30)
Sub-Regional Basin Land Use*:

Land Cover Category Percent Composition
Agriculture 12.4
“Forest 42
Urban 40.9
Water 4.7

*Data Source: 2002 Land Cover, CLEAR - Center for Land Use Education and Research.
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Limekiln Brook

CT§606-00_01

Data Used in the Analysis

Mouitoring Site: 142, Limekiln Brook - upstream sice of Route 6 Crossing

Date Precip.{in)' Condition’| E.coli |Rank Proportion | Criteria %
2£n 480 36n| (WETIDRY) | (col/100miy ¥ Val_ue Reduction Statisti

205 |ooafo4s| 04| WET 52( 14.0| 02687 &7 ¢4

6720005 [ooa|ocofoss] ORY | 26 00 | 04288 o7 4] # Samples DRY 16
7805 03fo21)o02 WET 2200 12.0 02571 237 [1] #Samples WET §
772005 0oa]253] 237 120 2100 67 €4 # Samples Totwal 21
51205 003{ 0.0) 001 DRY 200 5.5 2619 70 [

S/ 705 00af0.0o) 1.2¢ DRY 280 0.0 4268 107 ¢ Geomean 582
5121105  |ooafocojose] DRY 4100 [ 12.0] DRD48 42 &0 Lecg std deviston 0.6827
0/14/05 000 0.00) 091 DRY 200 85 D.2619 70 es
ngzms 020z 0z WET 250 |10 3333 | &% (1] Avg % Redugtion

1308 oozfoceoss] DRY EB 10 D478 27 (1]
lter2008  [oozf{ocefone] DRY 280 00| D428 107 £Q Wet[WLA) 73
72706 [ooafocofoai| DRY £ 20| D052 8 62 Dey (LA) 7
672606 |oodjocojo77]  DRY 1200 | 60] D7612 243 80 Total {TMDL) "
5707 |eoafocifos|  DRY 1000 120 D714 212 72
{6/10/07  [ooaocol oocf DRY 24001 | 21.0| 1.0000 E76 g8
Wei26/07  |ooajocoj0oc] DRY 20000 [20.0| D.9524 76 o7
71707 [ooafocsfori]  DRY 330 11.0| D538 133 60
572257 [orr|osefos| WET 1800 | 17.0| D.E005 262 LX)

21107 [ooafocojooe] DRY 400 120] 05714 149 K}

w1307 000 0.00) 0.0C DRY 140 30 D.1420 47 ea
272807 |ooafccofosc| DRY 160 40 | D005 L1 (K]

Precipitaton data provided by the National %Weathsr Service and CTDEPF. E. coli data
pravided by CTDEP. WET Condition defined as greater than 0.1" precipitation in 24 hours.
or D.23" precipitation in 4% hours, or 2.0 precipitaton in £6 hours.
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Limekiln Brook Criteria Curve for Monitoring Site 148

v axls = cumulative frequency; x axis = E.coli (col/100mL)

TMDL (ave. % reduction)= 71

All Data
TMDL
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MDL needed from current condition {magenta squares) to meet criteria (biue line). Current condition
based on dry and wet weather data.

Waste Load Allocation (ave. % reduction)=T73
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Waste Load Allocation (WLA) needed from current condition (magenta squares) to meet criteria (blue
line). Current condition based on wet weather data.

Load Allocation (ave, % reduction)=T71
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Load Allocation (LA) needed from current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.
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CT4606-00 02

Limekiln Brook

Data Used in the Analysis

Moanitoring Siter @72, Limekiln Broak - upsiream at Shelter Roek Road

Date Precip.(in)' Condition’| E.coli |Rank Proportion | Criteria %
24 48§80 | (WETERY) | (0102 mi) Value | Reduction tistic
(o] El 04| WET 31 | 20| oodes | 27 12
oomjocof02d] DRY 74 70 | 0.1628 £1 a1 #Samples DRY 32
03 11000 | 420 1.0000 E78 a5 # Samples WET 11
(000 | 1200 | 25| 02053 400 ar | #Eamples Total 43
00 ] 11, 2614 71 a1
noi 220 | 230 534¢ 137 az Geomzan 273
000 1200 | 2%, 20 400 a7 Log std deviaton 0.5732
00 1] 0.0 20 20 o
024 340 21.0 5270 170 &0 Avg % Reduction
() 21 20 | 0.0405 27 i2
027 160 186.0 | 037121 23 &2 Wet(WLA) 60
003 0. ] 400 2.0 02077 203 &9 Dry (LA) 43
oo0s|ocel 0] DRY 41 40 | 0.0830 37 ] Total {TMDL) 48
025 1.7e| 23 WET 1500 | 40.0 | 09302 481 a7
003 u.cql o.ml DRY 430 | 280 0#512 150 [
014]0.14] 0.1% ET 760 3.0 0.7674 247 8z
000) 0.00] 0.01 DRY 150 14.5 | 0.2372 28 42
009 u.col 001] DRY 200 | 20.5| 04767 119 a0
] ] &0 14.5 3372 22 a3
320 28.0 2047 161 80
70 175 4070 101 &
210 | 22.0 S118 129 KE]
aoajaeel 077  DRY 3100 | 420 0.5767 E76 a1
oo o0 08 DRY 20| 07442 | 2 80|
230 245 | D.2802 148 a2
46 o0 BT44 [ )
180 18, 04410 110 4
250 24.5| D602 14 33
1170 | 37. 0.2 24 1
2600 41.0 %5 i i
! 170 175 4070 10 [0
000]0.63] 0.11 RY 120 5| 02 71 21
0000y 011  DRY 74 7.0 0.1628 51 A
000 | 0.C0| 1.2C] RY 20 20.5 | 04767 110 20
003]0.C0] 0.02 RY €3 6.0 .1163 42 33
52/07 001]073 072] WET &70 21.0 7208 216 2
52207  |om|ose| 0s WE 1E0 | 3%.0 El 57 T
E30io7 | 00d|0co| 000 DAY 74 70 | 0.1628 51 al
Ign'c-m? oom|ocef0oc]  DRY 21 20 | 0.0463 27 13
/11107 JoodJoce] 0ocf DRY 780 24.0] 0.7e07 265 @c
w1307 003]0.cof 0.0¢ DRY 140 13.0 02023 78 44
911307 003 0.cof 0.LC DRY 110 10.0 0.2328 (L] [¥3
G707 | 00| Dco| 0.00] DAY 1120 | 2.0 | 0.5312 312 72

Precipitation data provided by the Natonal Weather Service and CTDEP. E£. coli data
prowided by CTDEP. WET Condition defined as greater than 0.17 precipitation in 24 hours or
0.25" precipitation in 42 hours, or 2.0 precipitaton in €6 hours.
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Limekiln Brook Criteria Curve for Monitoring Site 673

v axis = cumulative frequency; x axis = E.coli (col/100mL)

TMDL (ave. % reduction)= 48
All Data I
TMDL
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TMDL needed from current condition (magenta squares) to meet criteria (blue line). Current condition
based on dry and wet weather data.

Waste Load Allocation (ave. % reduction)= 60
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Waste Load Allocation (WLA) needed from current condition (magenta squares) to meet eriteria (blue
line). Current condition based on wet weather data.

Load Allocation {ave. % reduction)= 43

Dry Data
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Load Allocatian (LA) needed from current condition (magenta squares) to meet criteria (blue line).
Current condition based on dry weather data.
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Appendix B-7
Limekiln Brook
TMDL Summary

The TMDL analysis for Limekiln Brook was conducted at two sites, which is representative of
two river segments. The analysis indicates that the sites are influenced by sources of bacteria
active under both wet weather and dry weather conditions. Percent reductions for wet weather
conditions at Site 148 were found to be slightly higher than dry weather conditions. However,
percent reductions for wet weather conditions were found to be significantly higher at Site 673
compared to dry weather conditions. Reductions in the Waste Load Allocation (WLA) can be
achieved through the detection and elimination of illicit discharges to the storm sewers or
directly to the river. The WLA also includes regulated stormwater and can be further reduced
through the installation of engineered controls to minimize the surge of stormwater to the river,
promote groundwater recharge, and improve water quality. Since illicit discharges and failed
sanitary collection systems may also be active under dry conditions, it is likely that corrective
actions aimed at eliminating these sources will also reduce the Load Allocation (LA). Other
nonpoint sources that contribute to the LA include domestic animal waste, wildlife, and
stormwater input as sheet flow.

Upstream view at Site 148 on Limekiln Brook.
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Downstream view at Site 673 on Limekiln Brook.
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Appendix C. Municipal Stormwater alternative monitoring guidance
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Guidance for Implementing Bacteria-based TMDLs within the CTDEP Stormwater
Permitting Program

CTDEP investigates impaired waterbodies to determine the major causes of impairment.
This information is expressed as Total Maximum Daily Load (TMDL). TMDLs provide the
framework for restoring impaired waters by establishing the maximum amount of a pollutant that
a waterbody can take in without adverse impact to fish, wildlife, recreation, or other public uses.
If a TMDL includes requirements for control of stormwater discharges it is the responsibility of
the municipalities within the watershed to implement the recommendations of the TMDL
(typically bacteria reduction). Management of stormwater quality within the municipality is
governed by the General Permit for the Discharge of Stormwater from Small Municipal Separate
Storm Sewer Systems (MS4 General Permit).

The MS4 General Permit is required for any municipality with urbanized areas that
initiates, creates, originates or maintains any discharge of stormwater from a storm sewer system
to waters of the state. The MS4 permit requires towns to design a Stormwater Management Plan
(SMP) to reduce the discharge of pollutants in stormwater to improve water quality. The plan
must address the following 6 minimum measures.

Public Education and Outreach.

Public Involvement/Participation.

Illicit discharge detection and elimination.

Construction site stormwater runoff control.

Post-construction stormwater management in the new development and
redevelopment.

6. Pollution prevention/good housekeeping for municipal operations.

B o gD

Section 6(k) of the MS4 General Permit requires a municipality to modify their Stormwater
Management Plan to implement the TMDL within 4 months of TMDL approval by EPA if
stormwater within the municipality contributes pollutant(s) in excess of the allocation established
within the TMDL. For the discharges to the TMDL waterbody(ies), the municipality must assess
the six minimum measures of its plan and modify the plan to implement additional, necessary
controls for each appropriate measure. Particular focus should be placed on the following plan
components: public education program, illicit discharge detection and elimination, stormwater
structures cleaning, priority for the repair, upgrade, or retrofit of storm sewer structures. The
goal of the modifications is to establish a program to improve water quality consistent with the
requirements of the TMDL. Modifications to the Stormwater Management Plan in response to
TMDL development should be submitted to the Stormwater Program of CTDEP for review and
approval.

Also required under the MS4 General Permit is annual stormwater monitoring. The
permit provides a general framework for monitoring stormwater quality within a municipality.
At minimum, stormwater from six sample locations are to be collected annually: two outfalls
from commercial areas, two from industrial areas, and two from residential areas. These six
sample locations are point source discharges that drain areas with distinct characteristics. Each
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stormwater sample is tested for 12 parameters using methods prescribed in Title 40, CFR, Part
136.

pH (SU) Total Suspended Solids (mg/1)
Hardness (mg/1) Total Phosphorous (mg/l)
Conductivity (umos) Ammonia (mg/1)

Oil and grease (mg/1) Total Kjeldahl Nitrogen (mg/1)
Chemical Oxygen Demand (mg/l) Nitrate plus Nitrite Nitrogen (mg/1)
Turbidity (NTU) E. coli (col/100ml)

However, CTDEP encourages municipalities affected by the establishment of a TMDL to
develop an alternative stormwater monitoring plan to assess progress in meeting the goals of the
TMDL. Alternate monitoring programs are established in accordance with Section 6(h)(1)(B) of
the MS4 permit which allows towns to submit written requests to the Commissioner for the
review and approval of alternate stormwater monitoring plans of equivalent or greater scope.
This gives towns freedom to develop a plan that better assesses the stormwater quality in their
watershed. The monitoring program should be designed to accomplish two objectives; source
detection to identify specific sources of bacterial loading and direct BMP implementation efforts
with fixed station monitoring to quantify progress in achieving TMDL established goals.
Monitoring may be performed by municipal staff, citizen volunteers, or contracted to an
environmental consulting firm. In order to secure DEP approval, the program must include
sampling to address both objectives (source detection and progress quantification). Source
detection monitoring may include such activities as visual inspection of storm sewer outfalls
under dry weather conditions, event sampling of individual storm sewer outfalls, and monitoring
of ambient (in-stream) conditions at closely spaced intervals to identify “hot spots” for more
detailed investigations leading to specific sources of high bacteria loads.

DEP strongly recommends that stream monitoring be performed at the same locations
DEP sampled during TMDL development. Samples should also be collected at other key
locations within the watershed, such as above and below potential contributing sources or areas
slated for BMP implementation. Since watershed borders and TMDLs do not follow town
borders there is a possibility DEP did not sample locations in your town. If this is the case
collecting a sample where the waterbody enters your town and another where the waterbody
leaves your town maybe helpful to determine how stormwater from your town influences water
quality. In all cases, sampling should be scheduled at regularly spaced intervals during the
recreational season. In this way, the data set at the end of each season will include ambient
values for both “wet” and “dry” conditions.
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Appendix D. Cumulative Frequency Distribution Function Method
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OVERVIEW OF APPROACH

The analytical methodology presented in this document provides a defensible scientific and
technical basis for establishing TMDLs to address recreational use impairments in surface
waters. Representative ambient water quality monitoring data for a minimum of 21 sampling
dates during the recreational season (May 1 — September 31) is required for the analysis. The
reduction in bacteria density from current levels needed to achieve consistency with the criteria
is quantified by calculating the difference between the cumulative relative frequency of the
sample data set and the criteria adopted by Connecticut to support recreational use.
Connecticut’s adopted water quality criteria for indicator bacteria (Escherichia coli) are
represented by a statistical distribution of the geometric mean 126 and log standard deviation 0.4
for purposes of the TMDL calculations.

TMDLs developed using this approach are expressed as the average percentage reduction from
current conditions required to achieve consistency with criteria. The procedure partitions the
TMDL into wet weather allocation and dry weather allocation components by quantifying the
contribution of ambient monitoring data collected during periods of high stormwater influence
and minimal stormwater influence to the current condition. The partition is used to determine
the effect of high stormwater influence on the contribution of sources to the waterbody. TMDLs
developed using this analytical approach provide an ambient monitoring benchmark ideally
suited for quantifying progress in achieving water quality goals as a result of TMDL
implementation.

APPLICABILITY

The methodology is intended solely for use in developing TMDLs for waters that are 1dent1ﬁecl
as impaired on the List of Connecticut Water Bodies Not Meeting Water Quality Standar ds ' Tt
is expected that implementation of these TMDLs will be accomplished through implementing the
provisions of the Small Municipal Separate Storm Sewer System general permit (MS4 permit) 2

in designated urban areas, as well as through measures that address non-point sources. The
method as described here is not intended for use as an assessment tool for purposes of identifying
use attainment status relative to listing or delisting of waterbody segments pursuant to Section
303(d) of the federal Clean Water Act. Assessment of use support is performed in accordance
with the Department’s gmdance document, Connecticut Consolidated Assessment and Listing
Methodology (CT- CALM)®.
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BACKGROUND

TMDLs are established by the State in accordance with the requirements established in the
federal Clean Water Act. Section 303(d) of the Act requires the State to perform an assessment
of waters within the State relative to their ability to support designated uses including
recreational use. The procedure used by the Department to assess use attainment is described in
the guidance document, CT-CALM . The list of waterbody segments in Connecticut that do not
currently support recreational use is updated to incorporate the most recent monitoring
information by the Department every two years. As a result of this process, waterbodies may be
added to or deleted from the list of impaired waters in accordance with the C7-CALM guidance.
Once complete, the list is submitted to the Regional office of the federal EPA for approval.
Section 303(d) of the Act requires the State to establish TMDLs for each pollutant contributing
to the impairment of each waterbody segment identified on the list.

WATER QUALITY CRITERIA FOR INDICATOR BACTERIA

Connecticut’s adopted water quality criteria for the indicator bacteria Escherichia coli (E.coli) in
the CT Water Quality Standards * include a geometric mean and upper confidence limit (i.e.
single sample maximum), which are based on three recreational use categories. The categories
include designated swimming, non-designated swimming, and all other recreational uses.
‘Designated swimming’ includes areas that have been designated by State or Local authorities.
‘Non-designated swimming’ includes waters suitable for swimming but have not been
designated by State or Local authorities, as well as water that support recreational activities
where full body contact is likely, such as tubing or water skiing. ‘All other recreational uses’
include waters that support recreational activities where full body contact is infrequent, such as
fishing, boating, kayaking, and wading. The recreational uses and applicable criteria are
provided in the following table.

Recreational Indicator Geometric Single Sample Maximum

Use Category Bacteria Mean Upper Confidence Limit
Designated 235¢0l/100mls
Swimming 75" Percentile
Non-designated 410col/100mls
Swimming E.coli 126¢01/100mls 90™ Percentile
e 576¢01/100mls

Recreational th .
95" Percentile
Uses

Table 1. Applicable indicator bacteria (E.coli) water quality criteria for recreational uses

The indicator bacteria, E. coli, is not pathogenic, rather its presence in water is an indicator of
contamination with fecal material that may also contribute pathogenic organisms. Connecticut’s
criteria are based on federal guidance”. In this guidance, the basis for the criteria and the
relationship between the geometric mean criterion and the single sample maximum criterion is
explained in detail.
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The geometric mean criterion was derived by EPA scientists from epidemiological studies at
beaches where the incidence of swimming related health effects (gastrointestinal illness rate)
could be correlated with indicator bacteria densities. EPA’s recommended criteria reflect an
average illness rate of 8 illnesses per 1000 swimmers exposed. This condition was predicted to
exist based on studies cited in the federal guidance when the steady-state geometric mean density
of E. coli was 126 col/100ml. The distribution of individual sample results around the geometric
mean is such that approximately half of all individual samples are expected to exceed the
geometric mean and half will be below the geometric mean.

EPA also derived a single sample maximum criterion from this same database to support
decisions by public health officials regarding the closure of beaches when an elevated risk of
illness exists. Because approximately half of all individual sample results for a beach where the
risk of illness is considered “acceptable” are expected to exceed the geometric mean criteria of
126 col/100ml, an upper boundary to the range of individual sample results was statistically
derived that will be exceeded at frequencies less than 50% based on the variability of sample
data. The mean log standard deviation for E. coli densities at the freshwater beach sites studied
by EPA was 0.4. The single sample maximum criterion of 235 col/100mls, 410 col/100mls, and
576 col/100mls adopted by Connecticut represents the 75" 90", and 95™ percentile upper
confidence limit, respectively, for a statistical distribution of data with a geometric mean of 126
and a log standard deviation of 0.4 as recommended by EPA !

Consistent with the State’s disinfection policy (Water Quality Standard #23), the critical period
for application of the indicator bacteria criteria is the recreational season, defined as May 1
through September 30. For waters that do not receive point discharges of treated sewage subject
to the disinfection policy, a review of ambient monitoring data contained in the State’s Ambient
Monitoring Database 6 confirms that bacteria densities are typically highest during the summer
months. Consistency with criteria during the summer is indicative of consistency at all times of
the year. Lower densities reported during other portions of the year are most likely a result of
several environmental factors including more rapid die-off of enteric bacteria in colder
temperatures and reduced loadings from wildlife and domestic animal populations. Further,
human exposure to potentially contaminated water is greatly reduced during the colder months,
particularly exposure that results from immersion in the water since cold temperatures
discourage participation in recreational activities that typically involve immersion.

Connecticut’s adopted criteria are based on federal guidance and reflect an idealized distribution
of bacteria monitoring data for sites studied by EPA that can be represented by statistical
distribution with a geometric mean of 126 col/100ml and a log standard deviation of 0.4. The
criteria can therefore be expressed as a cumulative frequency distribution or “criteria curve” as
shown in figures 1a throughlc for each of the specified recreational uses in Connecticut’s
bacteria criteria.
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Indicator Bacteria Criteria: 'Designated Swimming'
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Figure 1a. Cumulative Relative Frequency Distribution representing water quality to support
designated swimming use.
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Figure 1b. Cumulative Relative Frequency Distribution representing water quality to support non-
designated swimming use.
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Indicator Bacteria Criteria: 'All Other Recreational Uses'
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Figure 1c. Cumulative Relative Frequency Distribution representing water quality criteria to
support all other recreational uses.

TMDL

As with the cumulative relative frequency curves representing the criteria shown in Figure 1a
through 1c, a cumulative relative frequency curve can be prepared using site-specific sample data
to represent current conditions at the TMDL monitoring site. The TMDL for the monitored
segment is derived by quantifying the difference between these two distributions as shown
conceptually in Figures 2a through 2¢. This is accomplished by calculating the reduction
required at representative points on the sample data cumulative frequency distribution curve and
then averaging the reduction needed across the entire range of sampling data. This procedure
allows the contribution of each individual sampling result to be considered when estimating the
percent reduction needed to meet a criterion that is expressed as a geometric mean.
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Indicator Bacteria Criteria: 'Designated Swimming'
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Figure 2a. Reduction indicator bacteria density needed from current condition to meet ‘designated
swimming® criteria based on cumulative relative frequency distribution.
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Figure 2b. Reduction indicator bacteria density needed from current condition to meet ‘non-
designated swimming’ criteria based on cumulative relative frequency distribution.
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Indicator Bacteria Criteria: 'All Other Recreational Uses'
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Figure 2c. Reduction indicator bacteria density needed from current condition to meet ‘all other
recreational uses’ criteria based on cumulative relative frequency distribution.

TMDL ALLOCATIONS

Federal regulations require that the TMDL analysis identify the portion of the total loading
which is allocated to point source discharges and the portion attributed to non-point sources,
which contribute that pollutant to the waterbody. Stormwater runoff is considered a point source
subject to regulation under the NPDES permitting program in designated urbanized areas,
Designated urban areas, as defined by the US Census Bureau ’, are required to comply with the
General Permit for the Discharge of Stormwater from Small Municipal Separate Storm Sewer
Systems (MS4 permit). The general permit is applicable to municipalities that contain
designated urban areas (or MS4 communities) and discharge stormwater via a separate storm
sewer system to surface waters of the State. TMDLs for indicator bacteria in waters draining
urbanized areas must therefore be partitioned into a WLA to accommodate point source
stormwater loadings of indicator bacteria and a LA to accommodate non-point loadings from
unregulated sources. One common characteristic of urbanized areas is the high percentage of
impervious surface. Much of the impervious surface is directly connected to nearby surface
waters through stormwater drainage systems. As a result, runoff is rapid following rain events
and flow in urban streams is typically dominated by stormwater runoff during these periods.
Monitoring results for samples collected under these conditions are strongly influenced by
stormwater quality. During dry conditions, urban streams contain little stormwater since urban
watersheds drain quickly and baseflows are reduced due to lower infiltration rates and reduced
recharge of groundwater. At baseflow, urban stream water quality is dominated by non-point
sources of indicator bacteria since stormwater outfalls are inactive.
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A WLA for stormwater discharges is not warranted in non-designated urbanized areas and in
waterbody segments where there are no stormwater outfalls. As such, sources of bacteria in
these waterbodies segments are attributed solely to nonpoint sources. However, wet weather and
dry weather percent reductions are partitioned in the LA analysis to demonstrate the effect of
stormwater events on the contribution of nonpoint sources of bacteria to the waterbody.

The relative contribution of indicator bacteria loadings occurring during periods of high or low
stormwater influence to the geometric mean indicator density is estimated by calculating separate
averages of the reduction needed to achieve consistency with criteria under “wet” and “dry”
conditions. In urbanized areas, the reduction needed under “wet” conditions is assigned to the
WLA and the reduction needed under “dry” conditions is assigned to the LA. In non-designated
urbanized areas, the LA is comprised of “wet” and “dry” conditions, which are partitioned into
separate reduction goals. Separate reduction goals are established for baseflow and stormwater
dominated periods that can assist local communities in selection of best management practices to
improve water quality. The technique also facilitates the use of ambient stream monitoring data
to track future progress in meeting water quality goals.

The sources contributing to the WLA and LA can be further subdivided depending on knowledge
of sources present in the watershed (Table 2). Some existing sources such as dry weather flows
from stormwater collections systems, illicit discharges to stormwater systems, and combined
sewer overflows are allocated “100 percent reduction” since the management goal for these
sources is elimination. Permitted discharges of treated and disinfected domestic wastewater
(sewage treatment plants) are allocated “zero percent reduction” since disinfection required by
the NPDES permit is sufficient to reduce indicator bacteria levels to below levels of concern.
Natural sources such as wildlife are also allocated a “zero percent reduction” since the
management goal is to foster a sustainable natural habitat and stream corridor to the extent
practicable. Management measures to control nuisance populations of some wildlife species that
can result in elevated indicator bacteria densities such as Canadian geese however should be
considered in developing an overall watershed management plan. The management goal for
point sources in designated swimming areas is elimination when the source is determined to be
the main contributor of bacteria to the swimming area. This is consistent with the United States
Environmental Protection Agency’s (EPA) advisory for swimmers to avoid areas with discharge
pipes® and a recent study indicating an increased potential for health risk to people swimming in
areas near storm drains °.

Source Critical Conditions Assigned To
On-Site Septic Baseflow (DRY) LA

Domestic Animal Baseflow (DRY) LA

Natural (Wildlife) Baseflow (DRY) LA
Wastewater Treatment Plants Baseflow (DRY) WLA
Regulated Urban Runoft/Storm Sewers | Wet Weather Flow (WET) | WLA

Dry Weather Overflow Baseflow (DRY) None

Illicit Discharges Baseflow (DRY) None
Combined Sewer Overflow Wet Weather Flow (WET) | None

Table 2: Establishing WL.A and LA Pollutant Sources
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MARGIN OF SAFETY

Federal regulations require that all TMDL analyses include either an implicit or explicit margin
of safety (MOS). The analytical approach described here incorporates an implicit MOS. Factors
contributing to the MOS include assigning a percent reduction of “zero” to sampling results that
indicate quality better than necessary to achieve consistency with the criteria. The increase in
loadings on those dates that could be assimilated by the stream without exceeding criteria is not
quantified (as a negative percent reduction) and averaged with the load reductions needed on
other sampling dates. Rather, this excess capacity is averaged as a zero value thereby
contributing to the implicit MOS.

The means of implementing the TMDL also contributes to the MOS. The loading reductions
specified in the TMDL for regulated stormwater discharges and nonpoint sources must be
sufficient to achieve water quality standards since confirmation that these reductions have been
achieved will be based on ambient monitoring data documenting that water quality standards are
met. Further, achieving compliance with the requirements of the MS4 permit includes
elimination of high loading sources such as illicit discharges and dry weather overflows from
storm sewer systems. Eliminating loads from these sources, as opposed to allocating a percent
reduction equal to that given other sources, contributes to the implicit MOS. Further assurance
that implementing the TMDL will meet water quality standards is provided by the iterative
implementation required for compliance with the MS4 permit. This approach mandates that
additional management efforts must be implemented until ambient monitoring data confirms that
standards are met.

Many of the best management practices that are implemented to address either wet or dry
weather sources will have some degree of effectiveness in reducing loads under all conditions.
For example, the TMDL allocates all the percent reduction needed to meet standards under wet
weather conditions to the WLA. However, reductions resulting from best management practices
implemented to reduce dry weather loads (LA) will provide some benefit during wet weather
conditions as well. These reductions also contribute to the implicit MOS.

DATA REQUIREMENTS

Ambient monitoring data for a minimum of 21 sampling dates during the recreational season
(May 1 — September 30) is required. Data collected at other times during the year are excluded
from the analysis. In addition to data on indicator bacteria density, precipitation data for each
sampling date and the week prior to the sampling is necessary. Sampling dates should be
selected to insure that representative data is available for both wet and dry conditions. This may
be accomplished most easily by selecting sampling dates without prior knowledge of the
meteorological conditions likely to be encountered on that date.

Data must reflect current conditions in the TMDL segment. The monitoring location where data
is collected must therefore be sited in an area that can be considered representative of water
quality throughout the TMDL segment. Data obtained under unusual circumstances may be
excluded from the analysis provided the reason for excluding that data is provided in the TMDL.
Potential reasons for excluding data may include such things as evidence that a spill, upset in
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wastewater treatment, or sewer line breakage occurred that resulted in a short-term excursion
from normal conditions. Data that represent conditions during an extreme storm event that
resulted in widespread failure of wastewater treatment or stormwater best management practices
may also be excluded. However, data for periods following typical rainfall events must be
retained. Reasons for excluding any data must be provided in the TMDL Analysis.

All data must be less than five years old. If circumstances in any watershed suggest that
conditions have changed during the most recent five-year period, the analysis may be restricted
to more recent data in order to be representative of the current status provided the minimum data
requirements are met.

Assurance of acceptable data quality must be provided. Typically, all data should be collected
and results analyzed and reported pursuant to an EPA approved Quality Assurance Project Plan
(QAPP). Data collected in the absence of a QAPP may be acceptable provided there is evidence
that confirms acceptable data quality.

ANALYTICAL PROCEDURE - TMDL

1.
The E. coli monitoring data is ranked from lowest to highest. In the event of ties,
monitoring results are assigned consecutive ranks in chronological order of sampling
date. The sample proportion (p) is calculated for each monitoring result by dividing the
assigned rank (r) for each sample by the total number of sample results (n):

p=r/n

Next, a single sample criteria reference value is calculated for each monitoring result
according to the specified recreational use (designated swimming, non-designated
swimming, or all other) in a waterbody segment from the statistical distribution used to
represent the criteria following the procedure described in steps 3 - 6 below:

Designated Swimming Non-Designated | All Other Recreational
Swimming Uses

If the sample proportion is | If the sample proportion is | If the sample proportion is
> (.75, the single sample > 0.90, the single sample > (.95, the single sample
criteria reference value is criteria reference value is criteria reference value is
equivalent to the single equivalent to the single equivalent to the single
sample criterion adopted sample criterion adopted sample criterion adopted
into the Water Quality into the Water Quality into the Water Quality
Standards (235 col/100ml) | Standards (410 col/100ml) | Standards (576 col/100ml)
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Designated Swimming

Non-Designated Swimming

All Other Recreational Uses

If the sample proportion is
less than 0.75, and greater
than 0.50, the single sample
criteria reference value is
calculated as:

If the sample proportion is
less than 0.90, and greater
than 0.50, the single sample
criteria reference value is
calculated as:

If the sample proportion is
less than 0.95, and greater
than 0.50, the single sample
criteria reference value is
calculated as:

criteria reference value = antilog;o [logie 126 col/100ml + (F * 0.4)]

N.B.

126 col/100ml is the geometric mean indicator bacteria criterion adopted into

Connecticut’s Water Quality Standards, /' is a factor determined from areas under the
normal probability curve for a probability level equivalent to the sample proportion, 0.4
is the log)o standard deviation used by EPA in deriving the national guidance criteria
recommendations (Table 4).

Designated Swimming

| Non-Designated Swimming | All Other Recreational Uses

If the sample proportion is equal to 0.50, the single sample reference criteria value is equal to
the geometric mean criterion adopted into the Water Quality Standards (126 col/100 ml)

Designated Swimming

| | Non-Designated Swimming | All Other Recreational Uses

calculated as:

If the sample proportion is less than 0.50, the single sample reference criteria value is

criteria reference value = antilog;o [logio 126 col/100ml — (¥ * 0.4)]

7 The percent reduction necessary to achieve consistency with the criteria is then calculated
following the procedure described in steps 8 - 9 below:

8. If the monitoring result is less than the single sample reference criteria value, the percent

reduction is zero.

9. If the monitoring result exceeds the single sample criteria reference value, the percent
reduction necessary to meet criteria on that sampling date is calculated as:

percent reduction = [(monitoring result — criteria reference value)/monitoring result]*100

10.  The TMDL, expressed as the average percent reduction to meet criteria, is then calculated
as the arithmetic average of the percent reduction calculated for each sampling date.

ANALYTICAL PROCEDURE - WET AND DRY WEATHER EVENTS
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Precipitation data is reviewed and each sampling date is designated as a “dry” or “wet” sampling
event. Although a site-specific protocol may be specified in an individual TMDL analysis, “wet”
conditions are typically defined as greater than 0.1 inches precipitation in 24 hours or 0.25 inches
precipitation in 48 hours, or 2.0 inches precipitation in 96 hours.

In designated urbanized areas the average percent reduction for all sampling events used to
derive the TMDL that are designated as “wet” is computed and established as the WLA. The
average percent reduction for all sampling events used to derive the TMDL that are designated as
“dry” is computed and established as the LA.

In areas that do not have point sources, the average percent reduction for all sampling events
used to derive the TMDL that are designated “wet” is computed as the wet weather LA, and the
average percent reduction for all sampling events used to derive the TMDL that are designated as
“dry” is computed as the dry weather LA.

ANALYTICAL PROCEDURE - SPREADSHEET MODEL

An Excel™ spreadsheet has been developed that performs all calculations necessary to derive a
TMDL using this procedure. Copies of the spreadsheet in electronic form may be obtained from
DEP by contacting Mary Becker at (860) 424-3262 or by email at mary.becker@ct.gov.
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